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GLASS ENAMELED STEEL CASKS FOR BREWERS, STT6AR 
REFINERS, GLUCOSE MAKERS, ETC. 
The glass enameled steel casks herewith illustrated, 
made by the Detroit Safe Works for the Pfaudler 
Vacuum Fermentation Company, of Rochester, N. Y., 
are in many respects the finest examples of enameled 
steel work yet produced. They are designed for use 
as filters in glucose and sugar refineries, evaporating 
tanks for salt works and other purposes, and to replace 
wooden tubs and casks in breweries, and have been 
widely adopted by the latter in connection with the 
celebrated vacuum system of ageingand ripening beer. 
The body of the'cask is composed of a series of welded 
steel rings 3^ in. in thickness, with right angle flanges 
at each edge^ The heads are stamped from single 
sheets of steel 5^ in. in thickness in a powerful hy- 
draulic press, and the inside is coated with a glass 
enamel melted into the steel at a high heat. These 
sections and heads are bolted securely together with 
% in. bolts, two inches apart, and the flanges are re- 
enforced by continuous steel washers % in. thick. Be- 
tween the joints a very thin asbestos and plumbago 
packing, odorless and tasteless, is used. The height of 
each ring is 30 in., and the diameter 90 in. The heads 
are dished 10 in. and given a smooth, strong, and 
beautiful form in the hydraulic press. Each ring is 
made of a continuous sheet of the best homogeneous 
steel, 35 in. wide, brought into circular form, when the 
ends are welded together by a special process, making 
a continuous weld 35 in. long of j4 in. steel. The rings 
are then placed in the flanging machine shown in the 



main view, and a flange is spun over cold at right 
angles 23^ inches wide. The welding and flanging of 
these rings are beautifully done, and are triumphs of 
fine work in steel. 

When put together with four rings or sections, as 
shown in the view of the completed cask, they make a 
cask holding about 110 barrels, having the strength of 
steel outside and the purity of continuous glass inside, 
and are odorless, tasteless, acid-proof, arid practically 
indestructible. They are also air-tight under both 
vacuum and internal pressure. They have cast iron 
legs made adjustable to fit the inequalities of thefloor, 
and are fitted with convenient manhole and other 
openings. For the purposes designed, they are both 
unique and unequaled. Each section, including the 
heads, is enameled separately and revolves while heat- 
ing in a furnace specially constructed for the purpose, 
by which the enamel is burned on uniformly at all 
points. The casks can be drilled at any point without 
chipping the enamel, which shows a union between the 
steel and enamel of extraordinary tenacity, which is 
not found in the case of enameled cast iron. 

These casks are in use in several glucose works and 
many breweries. In the latter, in connection with the 
vacuum system of the Pfaudler Vacuum Fermentation 
Company, a remarkable saving has been effected in 
the cost of producing lager and a product of remarkable 
purity and keeping qualities obtained. This system 
was invented and perfected by Mr. Casper Pfaudler, the 
superintendent of the company, and has done much 
toward working an economic revolution in brewing me- 



thods. The process at present is adapted to the ageing 
or ripening stage, which is now completed in about 
ten days, instead of requiring from four to six months, 
as was indispensable under former methods, while the 
process is perfectly natural, no drugs, chemicals, or 
preservatives being used. No change is required in the 
methods or the plant required for brewing, and this 
process simply multiplies the capacity of a brewery by 
so much hastening the work, the beer being run direct 
from the fermenting tubs into airtight casks connected 
with double vacuum pumps through intervening re- 
servoirs and regulators. A partial vacuum of about 
twenty inches is kept in the casks, by which the 
beer is fully aged and made ripe for the shavings 
casks, the vacuum being kept perfectly steady by a 
secondary regulator, whether the steam is high or low, 
and all vibrations of the beer entirely prevented. The 
beer thus made is said to fine quicker and better than 
other beer, so that it can be put on the market within 
twenty days from the fermenting tubs. 



It is something unusual to find the white of a fresh, 
hard-boiled chicken egg colored red, after taking off 
the shell. I presumed that I had to do with a micro- 
organism ; tried to cultivate it, and was not disap- 
pointed. A potato substrate was in short time cov- 
ered with an intense growth of bacillus prodigiosus. 
We have here a bacillus that not only withstood being 
boiled for a certain time, without impairing in the 
least its vitality, but one inside of fresh eggs. — V. L. H., 
Pharm. Weekblad ; Drug. Bulletin. 
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DEPARTURE OF THE AUERICAN ASTROKOUICAL 
EXPEDITION. 

The United States war ship PensacolalefD New York 
on the 17th of October for the west coast of Africa, hav- 
ing on board the members of the scientific corps com- 
missioned to go to Africa to observe the total eclipse 
of the sun, which takes place on the 22d of December. 
Many valuable astronomical instruments have been 
provided, photographic cameras, etc. ; also otliers for 
deep-sea investigations, which Professor Agassiz will 
conduct. 

Professor David P. Todd, of Amherst College, Massa- 
chusetts, is the chief of the expedition. Although a 
young man, he stands high as an astronomer, and is 
admirably qualified for the position he has assumed. 
He will have among his assistants Prof. H. F. Bigelow, 
of Racine College, a well-known mathematician and 
astronomer ; Prof. E. J. Loomis, of Harvard, astrono- 
mer and naturalist ; Prof. C. Abbe, of the College of 
New York ; Prof. L. H. Jacoby, of Columbia College ; 
E. B. Preston, of the Coast Survey ; W. H. Brown, of 
the National Museum ; Prof. H. S. Davis, of Princeton 
University ; J. H. Carbutt, photographer. (Ortho- 
chromatic dry plates will be used, and superior appa- 
ratus, by which images of the sun, four inches in dia- 
meter, will be taken.) E. J. Wright, assistant pho- 
tographer ; Prof. C. A. Orr, of Clark University ; Prof. 
G. E. Van Guysling, and others. 

The appointed station is Maxima, on the Guanzo 
River. 

The total eclipse of the sun will be visible in a long, 
narrow path 5,000 miles long and only 100 miles wide, 
which extends nearly its entire distance over the ocean. 
It begins in the Caribbean Sea and skirts the northern 
coast of South America, being visible at only one point 
there, French Guiana. It then moves eastward until 
it strikes Africa, a few hundred miles south of the 
Congo River. An expedition from the Lick Observa- 
tory, in California, will go to French Guiana to view 
the eclipse there. 
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THE PHONOGRAPH NOT YET EEADY. 
In reply to numerous inquiries we can only say the 
new instrument has not yet been reduced to that sim- 
plicity and perfection of operation necessary for its 
general sale and introduction. It is true, several ex- 
amples have been produced which are in use, and 
many interesting experiments have been made. At the 
Paris exhibition the instruments were shown in opera- 
tion, and the perfection of the results in recording and 
delivering speech was marvelous. But in most cases, 
in order to get really satisfactory results, we believe it 
needs the employment of an expert to watch, adjust, 
and work the instruments. We are informed the ma- 
chine has recently been improved so as to dispense 
with all adjustments, thereby rendering it entirely au- 
tomatic, and making it practical in the hands of every 
one. If the phonograph has reached this stage of 
simplicity and perfection, we predict for it a bright 

future. 

* I »i I » ■ 

NEW YORK NAVY YARD. 

A plan for expending soihe ten millions of dollars for 
improvements in the navy yard at this port has been 
proposed, and it is said will be introduced in the forth- 
coming report of the Secretary of the Navy. 

Among other things proposed to be done under this 
plan is to put gates at the entrances to the large basin 
now existing, put down artesian pipes so as to let fresh 
water up, pump out the salt water, and so form a large 
fresh water basin, wherein our gallant navy may float, 
safe from the barnacles and other clinging things that 
foul the bottoms of iron and steel ships. To effect this 
improvement the walls of the basin will have to be 
enlarged and strengthened. 

It is also proposed to supply some great floats for 
directly bringing to the yard cars loaded with great 
guns, when forwarded from Washington or other 
points. . 

Other improvements consist of a new fltting-out 
basin, electrical motors, cranes, railway tracks, etc. 
So far as the formation of a fresh water basin is con- 
cerned, it seems as if the great expense involved might 
be avoided by having a station for the ships at some 
convenient place up the Hudson River above the limit 
of salt water— say sixty or seventy miles up. All 
classes of vessels might be stored there; the railroad 
conveniences for coal, supplies, guns, and munitions 
would be unequaled. Many cogent reasons might be 
given in favor of the removal of all the main works of 
the yard to the locality we have indicated. 



THE INTERNATIONAL MARITIME CONFERENCE. 
The international maritime conference, to devise 
regulations for the preservation of life and property at 
sea, began its sittings at Washington. D. C, October 
16. The deputies from the various nations were re- 
ceived by the Secretary of State, Hon. James G. Blaine, 
who welcomed them on behalf of the United States. 
He made the point in his address that there should be 
but one language of the seas. The deputies were then 
taken to the White House and introduced to the Presi- 
dent. On the succeeding day the conference organized, 



established the hours of meeting and adjournment, 
and at once proceeded to discuss the questions before 
the meeting. How fully the long programme will be 
carried out remains to be seen. Mr. Charles Hall, on 
behalf of the British empire, announced that he and 
his colleagues felt that the deliberations, owing to 
limited time, should be confined to the subjects of : 

1. " Marine signals or other means of plainly indicat- 
ing the direction in which vessels are moving in fog, 
mist, fallingsnow, and thick weather and at night; rules 
for the prevention of collisions, and rules of the road.' 

2. " The draught to which vessels should be restricted 
when loaded." These form subjects Nos. 1 and 3 of the 
programme. The conference at once began the dis- 
cussion of the " rules of the road," the arrangement of 
sailing lights, etc. The following countries are 
represented in the conference : United States, Austria- 
Hungary, Belgium, China, Denmark, France, Ger- 
many, Great Britain, Guatemala, Hawaii, Honduras, 
Italy, Japan, Mexico, Netherlands, Norway, Russia, 
Siam, Spain, Sweden, Venezuela. The outcome of the 
deliberations will be watched for, as they will affect 
such important interests, and will undoubtedly render 
travel on the great ocean lanes far safer than it has 
hitherto been. 

i» « « » » — — - 

A BRIDGE FOR THE ENGLISH CHANNEL. 
A bridge across the English Channel, joining Prance 
with England by rail, is now considered feasible by 
some of the most eminent engineers of those countries. 
Such men have declared their willingness to under- 
take the construction, and financiers of adequate re- 
sources offered to raise the necessary funds for its com- 
pletion. Such a bridge would shorten the trip from 
Paris to London, including the Channel crossing, to 
five hours, where now from nine to eleven hours are 
required by way of the strait of Dover, a bit of water 
which, as every traveler knows, has more tumble and 
pitch and roll in it than any similar stretch of traveled 
highwaythe world over. The project being now looked 
upon with favor by engineers and financiers, the ques- 
tion is left for Parliament to decide — one of political 
expediency ; and as, from a practical standpoint, it 
brings up the same issues that were involved in the 
Channel tunnel project, there yet remains one obstacle 
at least in the way of its accomplishment. 

The subject was brought to the attention of the 
recent meeting, at Paris, of the Iron and Steel Insti- 
tute, by the reading of a paper by M. Henri Schneider, 
entitled, " The Channel Bridge, Preliminary Designs 
by Messrs. Schneider & Co. (Creusot Iron Works) and 
H. Hersent ;" the title page, by authority, bearing the 
names of Sir John Fowler and Benjamin Baker. The 
two last mentioned are the engineers of the Forth 
bridge, one of the most remarkable engineering feats 
of the day; and the fact they are willing to guarantee 
the feasibility of the Channel bridge and that " a great 
financier in Paris, one who could do almost anything 
in the way of money," told Sir James Kitson, the presi- 
dent of the Institute, that " he would find the money," 
removes it from the category of schemes which, at 
least in public estimation, are labeled " visionary." 

The plan is to construct a steel structure across the 
Channel from Folkestone to Cape Grisnez, a distance 
ot 243^ miles, and though not the narrowest part of 
that tempestuous waterwaj' — from Dover to Calais is 
only about 20 miles — it is the shallowest and hence the 
best suited for bridge construction. On this line the 
deepest water is about 30 fathoms (180 feet). A million 
tons of metal would be required, the total cost being 
estimated at $170,000,000 (£34,000,000), and the time 
necessary ten years. 

The white and blue chalk with an underlying base 
of slate forming the channel bottom is, it is said, capa- 
ble of sustaining a weight of about 10 tons per square 
foot. The piers, of solid masonry and raised above 
high water mark, are to be rectangles, each 82 feet 
long, the other dimensions to suit the substructure. 
Upon these will rest metal columns to carry the super- 
structure high enough to allow of free navigation 
below. 

M. Schneider says : " The surface (of supporting 
piers) in contact with the ground may be 1,604 square 
meters (17,265 square feet) or less, according to depth. 
The masonry will be built inside metal caissons forced 
by compressed air down to the solid ground. The 
caissons will be surmounted by metal cases surround- 
ing the masonry, and will serve to float the piers until 
they touch the ground. The dist.ance between the 
piers is fixed at 500 and 300 meters (984 feet and 1,640 
feet) for the large spans, and will not be less than 200 
and 100 meters (656 feet and 328 feet) respectively for 
the small spans. 

" The metallic columns are to be, as is all the metal 
work, of steel, the height varying between 40 and 42'78 
meters (131 feet and 140 feet). On these will be placed 
the main girders of the bridge. The head room, or 
rather mast room, will be at high water springs 54 
meters, or 177 feet. From the form of construction 
this height will continue throughout the spans. This 
height is about 26 feet more than that of the Forth 
bridge. Simple, unlatticed, trussed girders have been 
adopted in the design. The permanent way is 73 
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meters (236 feet) above the low water level. There will 
be double sets of rails, and the width of the flooring 
proper will be 8 meters (26 feet 3 inches). The whole 
width of the bridge is variable, the greatest distance 
between the main girders is 25 meters (82 feet 3Unches), 
such a space being necessary to insure the stability of 
the structure against violent wind." 

To build a solid pier of masonry in the boisterous 
and rolling seas of the English Channel would seem, 
indeed, almost beyond the power of man, but this plan 
of M. Schneider's of building the piers in still" water 
in metal caissons and floating them out to their places 
obviates the difficulty. Kor is it so bold as would 
appear, for he points out the fact that, at Toulon, 
immense masses of brickwork, sometimes as much as 
100,000 tons weight, have been floated for months. 
Indeed, he says that, if a pier when sunk is found to 
be out of position, it can be floated again and resunk. 
The spans are to be from 900 to 1,500 feet, with a cen- 
tral independent span, by which a saving of about 17 
per cent in weight may be effected. 

The plan for a tunnel under the Channel has for 
years been looked upon as feasible. In 1880 an English 
company, the Submarine Continental Eailwaj- Com- 
pany, began the work of excavation near Dover, at 
Shakespeare's Cliff, and, at the same time, a French 
company, with a concession from their government, 
began work at Saugatte, near Calais, completing full 
500 feet of tunnel and making borings for a quarter of 
a mile in the direction of the English coast. The 
English company could not get government sanction, 
however, the discussion of the matter in Parliament 
being a notable one because of the stand taken by 
British statesmen and soldiers, who maintained that 
a tunnel would lose to England her insular advan- 
tages, the fear of French control being openly expressed 
by Gen. Wolseley, Adjutant- General of the British 
army, even reckoning an invasion of the French and 
their sudden seizure of both ends of the tunnel as 
among the dangers that might result. This objection 
seems to apply even more forcibly to the bridge pro- 
ject, and there is no present prospect that Parliament 
will sanction the scheme. 



THE NEW TYPE OF WAR SHIP. 

The protected cruiser Piemonte, built by Sir Wil- 
liam Armstrong's company for the Italians, tried her 
battery lately ten miles out from the mouth of the 
Tyne, maneuvering meanwhile, and the record of that 
performance signals a new type of ship and armament, 
a type, be it said, which in the world's navies has 
nothing to equal it in aggressiveness and precision. In- 
deed, it may confidently be said for it that it marks an 
era scarcely less distinctive and radical than that 
which was heralded by the famous conflict between 
the Monitor and Merrimac in Hampton Roads. 

With a battery composed wholly of quick-firing 
guns, the largest being of the new Elswick type, 6 in., 
5 tons 15 cwt., " she threw, in a given time, twice the 
weight of shot and shell of any war ship afloat, not 
excepting the leviathan battle ships five or six times 
her size, which could ill withstand the torrent of shell 
which the Piemonte could pour into the large unar- 
mored portions of their structures." So says Sir Wil- 
liam Armstrong, the famous war ship builder, and the 
expert testimony resulting from the trial goes to sus- 
tain his assertion. The battery of the Piemonte con- 
sisted of : Six 6 inch quick-fire guns. Six 4'7 inch 
quick-fire guns. Ten 6 pounder Hotchkiss. Six 1 
pounder. Four 10 mm. Maxim guns. Three torpedo 
tubes for ejecting torpedoes. 

Floating targets being set and the order given, a 
continuous hail of projectiles was let fly at them from 
alow and aloft. No attempt at maximum work was 
made, though a picked crew from the Armstrong works 
was along. Admiral Cottereau and Captain Candiani 
wishing to try the ship's crew. Nor was this necessary, 
as the range, power, and possibilities of the Elswick 
patterns were officially determined at Portsmouth, at 
the proving grounds, some time since. 

The 6 inch quick-firing gun, with a 100 pound pro- 
jectile, fires six rounds per minute with a muzzle ve- 
locity of 2,340 foot seconds, total energy 3,797 foot 
tons, penetration in wrought iron 14'7 inches. The 
breech-loading service gun with same projectile is good 
for only three rounds in two minutes, with muzzle 
velocity of 2,000 foot seconds, total energy 2,774 foot 
tons, and penetration in wrought iron 12'5 inches. The 
4'7 inch Elswick quick -fire gun has fired twelve rounds 
in 1 minute 5 seconds, eight rounds in 32 seconds, ten 
rounds in 53 seconds, twenty rounds in 1 minute 32 
seconds, thirty rounds in 2 minutes 30 seconds. It 
weighs 2 tons 1 cwt., throwing a solid 45 pound shot. 
Hence in 17 minutes the six 6 inch and six 4"7 inch 
quick-firing guns of the Piemonte, when worked by a 
trained crew, would throw about GOOshots, each weigh- 
ing 100 pounds, and about 1,200 shots, each weighing 
45 pounds, or a gross weight of metal of 57 tons. 

Now, it is immediately obvious that such rapid fir- 
ing, if ordinary powder were used, would hide the 
targets and envelop the ship herself in a cloud of 
smoke ; but, by the use of Chilworth smokeless pow- 



der, no such awkward condition prevailed at the trial 
for a moment. This powder, in reality, is not entirely 
smokeless. It throws off a slight haze, the combustion 
not being entirely complete, but, as was shown in the 
trial, this is not enough to hide an enemy ; the Pie- 
monte circling the targets so as to get the wind— it 
was blowing lightly — ahead, dead aft, and over the 
beam ; even when firing to leeward, the worst condi- 
tion, as smoke, if there had been any, would hang be- 
tween gun and target, there was not any appreciable 
obscuration. 

The remarkable quality about the Piemonte is that, 
though, under the present rating, belonging to the 
class of ships that are supposed to avoid battle ships, 
being given quick heels for that purpose, she is built 
to stand and fight with the best of them, even with the 
monsters that mount a 100 ton or 115 ton gun in each 
turret. No big ship could catch her, nor, indeed, any 
other now afioat, as will be shown later on, for she was 
built for "great speed and nimbleness of movement 
combined with great defensive power and little or no 
side armor, but otherwise constructed to minimize the 
effect of projectiles." Being able to choose her own 
firing point, let us suppose her as describing a series of 
circles about a giant adversary and letting drive at 
him with her battery meanwhile. What would a 
hundred ton gun, with its lumber and sloth, avail 
against a flying target ? What a disadvantage the 8 in. 
and 6 in. breech-loading service guns would be put to. 
The quick-firing battery, with an advantage at the 
start, would increase it, because having a target at the 
core of the circle she was describing. As was proved 
in a recent gun test in England, the 6 in. quick-firing 
gun has the power to disable the 115 ton gun, one of 
the shots penetrating the barrel of the big gun and 
effectually plugging the bore. 

The penetration of the 6 inch quick-firer, as said be- 
fore, is 14 7 inches in wrought iron, while the armor of 
some of the largest battle ships is 23 inches, and even 
more. But it has weak points, many unprotected 
spots, because too heavy for covering any save vital 
parts, and these the Piemonte could, doubtless, break 
through. Indeed, Sir William Armstrong thinks it 
would be impossible to work a big ship or handle her 
guns effectively under such a hail of destructive shot 
as the Piemonte can maintain. 

In point of speed the ship is scarcely less remarkable 
— steaming continuously in fair weather, with natural 
draught, at from 2014 to 203^^ knots an hour, and with 
forced draught at 22'3 knots, thus being able to over- 
haul the fastest merchant steamer afloat, i. e., the City 
of Paris, whose best 24 hours' run thus far, 515 knots, 
averages barely 21 J^ knots an hour, the same being 
aided by sail. 

The Piemonte is 300 feet long, 38 feet broad, 15 feet 
mean draught, 2,500 tons displacement, and having en- 
gines capable of developing 7,760 horse power normal 
and 11,600 with forced draught. 

The Piemonte has no great turrets and towers, look- 
ing, indeed, more like a blockade runner or merchant- 
man than an engine of war. Yet incorporated in her 
are the most advanced ideas in warship designing, and 
to us who have been expending labor and capital in a 
vain attempt at modern ship building, she is worthy 
of careful study. The designs which Secretary Whit- 
ney paid large sums to the English for were little bet- 
ter than obsolete when ordered. The result has been 
a fleet of ships which even the officers commanding 
them admit to be neither strong enough to fight, nor, 
with one exception, fast enough to run away. The 
plans of one of them, the Texas, now building, are so 
defective that the designers, the Barrow Shipbuilding 
Company, have openly admitted that she will notfioat 
when built. 



POSITION OF THE PLANETS FOB NOVEMBEB. 

SATUBN 
is morning star, and the most interesting member of 
the planetary brotherhood during November, for he is 
rapidly coming into convenient position for observa- 
tion, being above the horizon at 11 o'clock P. M. atthe 
close of the month. He is in quadrature, or90° west of 
the sun, on the 25th at 11 h. A. M. Saturn rises on the 
1st at h. 46 m. A. M. On the 30th he rises at 11 h. P. 
M. His diameter on the 1st isl6".4, and he is in the 
constellation Leo. 

NEPTUNE 

is morning star until the 25th, and then evening star. 
He is in opposition with the sun on the 25th at 1 h. A. 
M., when he passes to the eastern side of the sun and 
becomes evening star. This is the most interesting 
epoch in his course for terrestrial observers, as he is 
nearest to the earth. If any interesting discoveries are 
ever made in regard to this far-away planet, it will 
doubtless be at the time of his opposition. Neptune 
rises on the 1st at 6 h. 8 m. P. M. On the 30th he sets 
at 6 h. 30 m. A. M. His diameter on the 1st is 3". 6, and 
he is in the constellation Taurus. 

VENUS 
is morning star. She shines brilliantly in the eastern 
sky before sunrise, though she is shorn of her brightest 



rays as she approaches the sun, rising at the commence- 
ment of the month about two hours before the sun. As 
she moves eastward toward the sun she encounters 
Uranus traveling westward from the sun. The two 
planets are in conjunction on the 9th, at 1 h. 53 m. P. 
M. Venus rises on the 1st at 4 h. 19 m. A. M. On the 
30th she rises at 5 h. 31 m. A. M. Her diameter on the 
1st is 11".6, and she is in the constellation Virgo. 

JUPITER 

is evening star, and outshines every other star during 
his presence in the sky, in spite of his unfavorable po- 
sition, low down in the southwest, and his great dis- 
tance from the earth. He makes a charming picture 
on the evening of the 25th, when near the three days' 
old moon. Jupiter sets on the 1st at 8 h. 6 m. P. M. 
On the 30th he sets at 6 h. 38 m. P. M. His diameter 
on the 1st is 33".2, and he is in the constellation Sagit- 
tarius. 

MERCURY 

is morning star. He is in conjunction with Uranus on 
the 3d, for, moving toward the sun, he meets Uranus 
moving from the sun. Mercury rises on the 1st at 4 h. 
55 m. A. M. On the 30th he rises at 6 h. 50 m. A. M. 
His diameter on the 1st is 6".4, and he is in the constel- 
lation Virgo. 

MABS 

is morning star. He is slowly approaching the earth, 
as the slight increase in his diameter, as well as the 
earlier time of his appearance above the horizon, make 
plain. Mars rises on the 1st at 2 h. 40 m. A. M. On 
the 30th he rises at 2 h. 13 m. A. M. His diameter on 
the 1st is 4". 6, and he is in the constellation Virgo. 

URANUS 

is morning star, and meets Mercury and Venus as he 
moves westward from the sun, showing that the three 
planets are near neighbors during the first part of the 
month. Uranus rises on the tst at 5 h. 6 m. A. M. On 
the 30th he rises at 3 h. 20 ra. A. M. His diameter on 
the 1st is 3'.4, and he is in the constellation Virgo. 

Uranus, Mercury, Venus, Mars, and Saturn are 
morning stars at the close of the month. Jupiter and 
Neptune are evening stars. 



Academy and Home for American Ship BiiIIderM. 

Mr. William H. Webb, the veteran ship builder of 
this city, ranking among the most distinguished of 
his craft in this country, has decided to found an 
academy and home for ship builders. Mr. Webb has 
deeded one-half of his estate to the corporation estab- 
lished by act of Legislature for carrying out his plans, 
This secures it from failure, as the sum thus awarded 
is considered to be in the neighborhood of two mil- 
lions of dollars. This insures the carrying out on the 
most munificent scale of the founder's intentions. Ex- 
pressed by himself they are " to afford free and gra- 
tuitous aid, relief, and support to the aged, decrepit, 
invalid, indigent, or unfortunate men who have been 
engaged in building hulls of ships or vessels, or ma- 
rine engines for such, or any parts of either the hulls 
or engines, in any section of the United States, to- 
gether with the lawful wives of such persons, and .ilso 
to provide and furnish to any young man, a native or 
citizen of the United States, who may, upon examina- 
tion, prove himself competent, of good character and 
worthy, free and gratuitous education in the art, 
science, and profession of ship building and marine 
engine building, both theoretical and practical, to- 
gether with board, lodging, and necessary implements 
and materials while obtaining such education." 

Water for San Francisco. 

San Francisco is about to introduce better water 
supplies. The El Dorado Water and Deep Gravel 
Mining Company has presented to the city a proposi- 
tion to supply the city with an abundance of pure 
water. 

The water rights owned by the company consist of a 
series of magnificent lakes lying along the summit of 
the Sierras, embedded in almost perpetual snows. 

The storage capacity of six of the principal lakes 
belonging to the company is as follows : 

Silver Lake, 25,000,000,000 gallons ; Twin Lakes, 
10,000,000,000 gallons; Echo liake, 61.000,000,000 gal- 
lons; Medley Lake, 23,000,000,000 gallons; Glacier 
Lake, 15,000,000,000 gallons ; Andrian Lake, 6,000,000,000 
gallons. 

The company has 350 square miles of watershed 
lying above the point of diversion. 

In addition to these magnificent natural reservoirs 
there are numerous smaller lakes, aggregating in capa- 
city 25 per cent of that of the lakes above mentioned, 
capable of a water supply of 250,000,000 gallons per 
day. 

The advantages claimed for this scheme are, first, 
the adequacy of supply under all conceivable condi- 
tions and contingencies, present and prospective. 
Second, the economy of maintenance, due to the 
advantages and facilities for supplying other large 
and growing communities in transition. Third, the 
important hygienic properties of the water, due to its 
great purity and freedom from contamination. 
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PNEUMATIC CONVEYERS FOE USE IS MILLS. 
An improved system of conveyers for use in mills 
and similar places, and which makes use of the pneu- 
matic system, has recently been patented by Mr. 
Chas. H. Schnitzler, of 640 Federal St., Camden, N. J. 
In this system the main pipe is located in a picker 




SCHNITZLER'S PNEUMATIC CONVEYERS FOR USE IN 
MILLS. 

house and is conducted from there to an adjacent 
mill, where it is introduced, with its branches, to va- 
rious parts of the building, the pipe and its branches 
terminating over certain bins or receptacles. The 
cotton or woolen fibers or shavings, or other light 
material, is first delivered into a funnel, shown at 
center of the engraving, and from there it is de- 
posited into the main pipe, where it is carried, under 
the pressure of the wind blast, into the building ad- 
joining. The funnel is provided with a telescopic lower 
section, by means of which the delivery pipe may be 
lowered or raised out of the way. An ordinary fan 
blower may be used for f Dicing the material through 
the pipes. With this arrangement of pipes, fan blower, 
and blower feed devices it is obvious that the same 
blower will take cotton, wool, or other fibers from sep- 
arate rooms in the picker house occupied by different 
firms or tenants, and will deliver into the mill building 
into specific rooms and on different floors, and without 
danger of mixing the different materials. The cotton 
or other fiber is carried through the main pipe, and is 
deflected from there into the branch pipes by means of 
valves, so constructed as to close the main pipe and 
open the mouth of the branch pipe. Different modifi- 
cations of this construction are shown in Figs. 2, 3, 4, 
and 5 of the drawings. 



when a car is passing over the track the lever will be 
depressed, and by this means will rotate the longitudi- 
nal rod which shifts the horizontal rod to the left, and 
will open the main line. A guard rail (not shown in 
the cut) may be placed parallel with the lever to pre- 
vent its being depressed by the passage of wagons or 
trucks across the rails. It will thus be seen that a 
cable car in approaching the switch will open the 
main line by depressing the lever ; but should a horse 
car approach, and it should be desirable to use the 
side track, the switch will be set for the side track by 
walking the horse onto the platform and depress- 
ing it. 

— » « » > » 

PRODUCING ARTIFICIAL CURRENTS. 
A novel method of removing or preventing the forma- 
tion of sand bars at the entrance of harbors, inlets, or 
rivers has been patented by Mr. Joseph C. Coult, 
of Crockett, Tex. It is designed by artificial means to 
increase the flow of the current at certain points, and 
thus to wash away the accumulation of matter, and 
have it carried away by the currents that have helped 
to form the bar. These bars are usually formed by 
the meeting of two opposite currents. An incoming 
current from the ocean and an outflowing current from 
the river meet with about equal force at a certain 
point, and any material carried by these currents will 
be deposited at that point, forming a bar. Now, if 
the force of the oatgoing current can be increased so as 
to be greater than the counteracting current at one or 
more points, this accumulation will be prevented and 
the bar gradually worn away. In order to attain this, 
vessels are anchored in close proximity at some point 
near the bar, and their propellers are then driven at a 
high rate of speed. A swift current is thus produced, 
and this will be increased by the auxiliary currents pro- 



bet, and which is actuated by the handle shown, so that 
when the handle is thrust in the direction of the floor 
to be laid the cam will bear against the side of the rabbet 
and will force the sliding section against the flooring, 
holding them closely together while being nailed. The 
handle is provided with a spring which passes through 
it and the end of which may be inserted in apertures 
in the cam rabbet for locking the same when desired. 
The outer end of the sliding section is provided with a 
pawl, which is forced by a spring against the extremity 
of the jack bar, which has a serrated edge, so that when 
the sliding section has been forced out as far as possi- 



WOLFE'S AUTOMATIC RAILROAD SWITCH. 
An improved railroad switch, for use preferably on 
combination surface and cable roads, has been recently 
patented by Mr. John E. Wolfe, of 134 East 126th 
New York City. In the accompanying illustration the 
main track is represented as a cable road, while the 
side track is an ordinary horse car track. At the cen- 
ter of the main line is represented the opening to the 
cable. The ground is broken away so as to show the 
construction of the switch proper. The ordinary form 
of pivoted triangular switch rail is employed, as shown 
at the left of the cut, and connected with it pivotally is 
a horizontal rod that is connected by means of interme- 
diate crank arms and shafts with the platform in such 
a manner that when the latter is depressed the switch 
is set for the side track. The other extremity of the 
horizontal bar is mounted upon the crank arm of a rod 
that extends along the track underneath the same and 





WOLFE'S AUTOMATIC RAILROAD SWITCH. 

which is mounted in suitable bearings. A lever is 
pivoted to the track and bears upon a crank arm that 
is bolted to the other extremity of this revoluble rod 
when the side track is open. This lever is raised 
abov« the level of tne track in such a manner that 



COULT'S METHOD OF PRODUCING ARTIFICIAL 
CURRENTS. 

duced by the movement of so large a body of water 
out of the harbor. 

-: ■ » « > > » ■ 

Power and Speed of tbe Baltimore. 

A telegram from Philadelphia, Pa., states that the 
horse power calculated from the indicator cards taken 
during the recent official trial of the Baltimore falls 
short of that required by contract. The contract calls 
for 9,000 horse power. The indicator cards, as com- 
puted, it is said, show 8,968. The boilers were intended 
to carry 135 pounds of steam pressure, but, as the high 
speed tended to make the boilers prime, the pressure 
was reduced to 120 pounds, and slowing down was 
resorted to to prevent priming. The board paid little 
attention to the speed, but, after working out the 
horse power, think that the high speeds reported were 
probably incorrect. 




DIX'S FLOOR JACK. 

ble, it will be held in locked position by the pawl en- 
gaging the teeth of the jack bar. The spring repre- 
sented on the top of the jack bar is used for retaining 
the spikes in position and preventing their falling out 
when the device is inverted when in use on the ceiling. 
This device has been patented by Mr. Joseph Dix, of 
Abbotsford, Wis. 



BESEMER'S WATER MOTOR. 
An improved form of current motor has recently 
been patented by Mr. Andrew A. Besemer, of Tecum- 
seh, Mich., and is illustrated in the accompanying cut. 
The object of the invention is to utilize the currents of 
streams where there is not sufficient fall to permit the 
use of ordinary turbines or water wheels. The motor 
is made perfectly V-shaped, the prow-shaped end being 
designed to head up stream and being constructed of 
solid material or masonry, so as to break the force of the 
current and prevent ice, logs, or other floating material 
from destroying the machine. It is provided internally 
with drums or sprocket wheels, over which passes the 
endless belt which bears the buckets shown, which 
drums terminate at their upper extremities in beveled 
gear wheels, that in turn engage with vertical gear 
wheels that actuate the driving pulley. The two 
diverging wings are also made of some strong 
material to withstand the force of the cur- 
rent and to present an even surface, over which 
the endless carrier will easily pass. The buckets 
are mounted on endless chain carriers, and are so 
mounted thereon that they fold against the side 
when passing up stream, but will be opened by the 
force of the current when being carried in the same di- 
rection as the stream. The endless chain is provided 
with rollers to prevent friction as much as possible 
against the sides of the piers. A channel is formed 
around the upper surface of each pier, and the upper 
friction rollers that are journaled on inwardly project- 
ing arms are confined within this channel, as repre- 
sented in the transverse section of the cut. It is thus 
seen that there is little loss from friction, and a con- 
tinuous rotary motion will be imparted to the driving 
pulley. This power may be utilized in any desired way, 



DIX'S FLOOR JACK. 
The floor jack represented in the accompanying illus- 
tration is designed to facilitate the laying of floors and 
ceilings, and is so constructed that the boards may be 
quickly jacked up and readily released when desired. 
The device consists of two parts or sections. The cen- 
tral section is secured firmly to the beam by nails or 
spikes, and the outer section slides upon the inner sec- 
tion. The latter is essentially rectangular in shape, 
and is provided at its outer end with an inclined bear- 
ing face having a grooved edge, which fits into the 
tongue of the flooring, and a cup-shaped recess at its 
center to facilitate the driving of nails. This section 
is provided centrally with a T-shaped slot, which 
guides its movement along the fixed section. It is also 
provided near its center with a cam-shaped rabbet for 
a purpose presently to be described. At the end of the 
sliding jack bar is pivoted a vertical roller, and a hook- 
shaped dog is pivoted at the end of the jack bar, in 
close proximity to this roller. This dog has a cylindrical 
outer surface, which bears against the walls of the rab- 




BESEMES'S WATER MOTOR. 

and may be transmitted to shore by shafting or ropes 
or may be used directly for storing or producing elec- 
tric currents. A number of these machines may be 
placed in the same stream, and in this case they should 
be staggered instead of being placed in line. 
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MTTLTIPOLAR DRUM DYNAMO. 
We illustrate herewith a type of machine which has 
been adopted bj' the Berlin Electrical Company for 
their large direct-driven steam dynamos. The design 
differs considerably from that of the steam dynamos 
adopted by the American Edison Company, and may 
be considered as the inverse of the new type of multi- 
polar dynamo made by Messrs. Siemens & Halske, of 
Berlin. At first sight the necessity of developing new 
types of dynamos is perhaps not quite obvious, since 
the existing type of two-pole drum machine is giving 
excellent results, and in point of efficiency and low 
cost of manufacture leaves hardly anything to be 
desired. 

It has, however, been found that the ordinary two- 
pole drum type, although excellent for small and 
moderate sized machines, is not so advantageous when 
applied to very large machines, and hence we find that 
on the Continent, where the .' 

average size of machine is larger 
than in England, there is a grow- 
ing tendency to adopt multipolar - . 
designs. The machine we illus- 
trate is intended for an output 
of about 60 kilowatts, when 
driven at a speed of 200 revolu- 
tions pei- minute. The armature 
is 49 in. in diameter by 10 in. 
wide on the face, and is drum- 
wound, the coupling up being 
either on the series or parallel 
system according to circum- 
stances. 

The. armature core in some 
cases is provided with Pacinotti 
projections, and to avoid heat- 
ing of pole pieces a thin wrought 
iron cylinder or shell is inserted 
between the armature and the 
polar faces, and attached to the 
latter. The armature thus re- 
volves within a complete wrought 
iron casing, and a certain loss of 
induction takes place by leakage 
through this casing from pole to 
pole ; but, on the other hand, 
the machine can be built with 
an exceedingly small, that is to 
say with a merely mechanical, 
clearance ; and there is no dan- 
ger of heating the field poles by 
the surging of lines due to pass- 
age of the Pacinotti projections 
in front of the poles. 

To provide for ventilation, the 
cylindrical shell is perforated 
with a number of holes placed 
between the poles. In other ma- 
chines, a smooth armature core 
is employed, and then the shell 
is omitted. The machine we 
illustrate belongs to the latter 
class, and is wound on the paral- 
lel system of connections for a 
total current of 500 amperes and 
a terminal pressure of 110 to 130 
volts. The field has 13 poles, 
and the current is taken off by 
12 sets of brushes, the commu- 
tator being exceptionally large. 
Equipotential brushes are con- 
nected by insulated cables as 
shown, and the brushes can be 
shifted simultaneously by means 
of a hand wheel and spur gear 
carried on a standard in front 
of the machine. 

The armature is overhung on 
the crank shaft of the engine, 
and the total weight of the ma- 
chine without the engine is about 

seven tons. The total weight of copper is about 9 cwt., 
and the loss of pressure in the armature at full cur- 
rent is S14 volts, while about 3}^ per cent of the total 
energy is required for excitation. From the figures 
we have here given, it will be seen that the design is 
very advantageous as far as efficiency and weight of 
materials are concerned. The electrical efficiency is 
about 93 per cent, and the dead weight of the whole 
machine is only 1}4 cwt. per h. p. output, a very fair 
result when the low speed of 200 revolutions per min- 
ute -is taken into account. — Industries. 



berg, " have not led to a positive demonstration of the 
specific cause of the disease ; but I have isolated a con- 
siderable number of pathogenic bacilli, disease-pro- 
ducing germs, from the intestines of yellow fever cases, 
and have strong hopes that one or more of these may 
prove to be the specific germ. I have confirmed my 
previous conclusions as to the absence of a specific 
micro-organism in the blood and tissues of the patients, 
and have failed to find in any of my cases the germ 
which Dr. Frere, of Brazil, has claimed to be the cause 
of the disease. For this reason I have given my atten- 
tion entirely to the bacilli of the alimentary canal." 



California Irrigation. 

The new Wright irrigation law, the constitution- 
ality of which has recently been afBrmed by the 
Supreme Court, has given a wonderful impetus to the 
settlement of the Sacramento and San Joaquin valleys. 




The Oerm of Ifellow Fever. 

Dr. George M. Sternberg, surgeon in the United States 
Army, has just retured from a six months' stay in 
Cuba, where he has been continuing his researches 
with reference to yellow fever. He has brought with 
him specimens of microbes, with which he will con- 
tinue his investigations during the winter at the Johns 
Hopkins University. At the end of this time he hopes 
to present a general report of his investigations to 
President Harrison, " My researches," says Dr. Stern- 



IMPROVED MULTIPOLAR DRUM DYNAMO. 

A few years hence will see a great increase in their 
population. 

The new law provides that fifty freeholders may 
petition a board of county supervisors for the forma- 
tion of an irrigation district. The board then meets, 
makes an estimate of the necessary expense for provid- 
ing water, and calls for an election to vote upon the 
establishment of the district and the issuance of 
county bonds to defray the expenses. A two-thirds 
vote is necessary. If parties having riparian rights 
object to the confiscation of their water for what may 
be considered a just compensation, it may be con- 
demned by right of eminent domain. 

In Colusa County three districts have already been 
formed, and bonds to the amount of $335,000 issued. 
The new districts already formed in the San Joaquin 
valley will irrigate 1,630,000 acres at an estimated cost 
of $600,000 for the dam, main canal, and lateral 
branches. 

Irrigation once established throughout the two val- 
leys mentioned will increase the present cultivated 
area of the State at least oue-half. 



Trial of tbe Dynamite Gun. 

The long-delayed official test for rapidity of fire of 
the dynamite guns of the cruiser Vesuvius was com- 
pleted in the channel of the Delaware, eastward of 
Petty's Island, October 9, and, according to all ac- 
counts, with satisfactory results. Commander Good- 
rich, chairman of the trial board, telegraphs the Navy 
Department that the test was successful to a degree 
not anticipated. The details of the trial are thus de- 
scribed by an eye witness : 

After firing a few dummy shells to note the action of 
the firing valves, the trial began. One regulation shell 
was first fired from each gun to satisfy the require- 
ment as to the range. These shells are about 7 feet 
long and 10 inches in diameter, hold 200 pounds of ex- 
plosive gelatine, and weigh 483, 504, and 505 pounds re- 
spectively. All three were as steady in flight as a shell 
from a high-powered rifle. With a loss of pressure of 
105 pounds in the firing reservoir 
the first shell fell 32 yards be- 
1 yond the mile buoy ; with a loss 

of 80 pounds, the second fell 250 
yards over the line ; and the 
third, with a loss of 73 pounds, 
ranged 100 yards beyond the 
buoy. The time of flight was 
between 11 and 13 seconds. This 
demonstrated conclusively that 
a loss of 70 pounds in the firing 
reservoir would satisfy the con- 
tract as to range. 

It now remained to test the 
rapidity. The projectiles used in 
this test were not of the regula- 
tion pattern, but they weighed 
between 20 and 50 pounds more, 
being full caliber wood and iron 
dummies. It was not expected 
that these dummies would be 
steady in flight, as the center of 
gravity was not at the proper 
point to insure steadiness, but 
they answered all purposes in 
testing the operations of loading 
and proving the capacity of their 
reservoirs. The expense of using 
the regulation shell for this pur- 
pose would have been very great 
and quite unnecessary. Having 
steadied the ship in position in 
order that the firing in the nar- 
row channel might not be inter- 
rupted, the word was given to 
begin the.trial for rapidity. The 
port gun was first used. 

Starting with a shell in the 
gun, five shots were fired from 
the gun in 4 minutes 33 seconds, 
the losses of pressure in the fir- 
ing reservoir at the different dis- 
charges being 70 pounds, 74 
pounds, 74 pounds, 76 pounds, 
and 78 pounds respectively. The 
variation in the loss of pressure 
was due to the fact that the 
dummies vary several pounds in 
weight. 

The middle gun was then 
tried, and starting with the gun 
unloaded, the five shots were 
fired in 4 minutes 48 seconds. 
The losses of pressure in the firing 
reservoir were 105 pounds, 109 
pounds, 114 pounds, 104 pounds, 
and 96 pounds respectively. 

Five shells were next fired from 
the starboard gun in 6 minutes 
58 seconds, the losses of pressure 
in the firing reservoir being 118 
pounds, 112 pounds, 105 pounds, 
130 pounds, and 118 pounds re- 
spectively. With one shell loaded in the port gun, 
therefore, the 15 shots were fired in 16 minutes 9 seconds; 
or, taking into consideration the time necessary to load 
all 15 shells^that is, starting with the three guns 
empty — the 15 shots were fired in 16 minutes 50 seconds. 
When the test began, the air pressure in the storage 
reservoirs was 3,000 pounds per square inch. After the 
15 shots had been fired, the pressure was between 1,300 
and 1,300 pounds per square inch, which was sufficient 
for at least 10 shots more. Had the air pumps been 
kept running during the firing, 5 more shots could have 
been provided for. It is thus demonstrated that the 
Vesuvius can fire 30 shells— all she can carry— without 
stopping to fill the air reservoirs. This is double the 
capacity demanded by the contract, and the rapidity 
was nearly twice as great as was required. — Army and 

Navy Journal. 

f 1 « I » ■ 

It is estimated by Mr. Webb, of Crewe, that the 
quantity of steel removed from the rails throughout 
the London and Northwestern system by wear and oxi- 
dation is about 1,500 lb. an hour, or 18 tons a day. 
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The Cinnamon Trade of Ceylon. 

The present condition of the cultivation of and trade 
in cinnamon is discussed in a recent issue of the 
Ceylon Observer, of Colombo. In the days of the Dutch 
monopoly, the Ceylon cinnamon, by far the finest in 
the world, first-rate bark was sold at a pound sterling 
for a pound in weight, and as late as 1830 the average 
price of Ceylon cinnamon in the London market was 
as high as 8s. per pound. 

But with the abolition of the monopol/and the con- 
sequent enormous increase in the export the price has 
fallen, so that the price last year was only Is. 3d. per 
pound. 

In the monopoly days the average export from Cey- 
lon rarely exceeded half a million pounds ; but with 
the removal of restriction the exports rose to about 
three million pounds. This included not only the baled 
spice, but also "chips," previously worked up in the 
distillation of cinnamon oil. 

The large proportion of these chips introduced into 
the market at last reduced the splendid Ceylon cinna- 
mon to the level of a competitor with the Chinese bark 
known as cassia lignea. 

A combination a tevv years ago to restrict the export 
of chips failed ; but a new one is being formed for the 
purpose. Growers have been driven to take this step 
by the constantly falling price, which was recently 
down to 9d. 

Cinnamon bark is used to flavor chocolate and pud- 
dings ; it is an ingredient in the incense used in some 
religious buildings, and is aconstituent of some patent 
foods for cattle. 

In medicine and confectionery the bark and essen- 
tial oil are used to some extent, while it is combined 
with sulphur in a new mode of preserving meat. Ex- 
cept, perhaps, in this last direction, there is no pros- 
pect of increased consumption of the famous and once 
costly Ceylon spice. 

In some parts of Ceylon, especially in the well-known 
cinnamon groves near Colombo, the shrub is being 
cleared away to make room for the cocoanut. Besides 
pledging themselves not to trade in chips, the leading 
planters agree also not to manufacture cinnamon leaf 
oil, in the interest of the fine aromatic oil distilled 
from the cinnamon bark, chips being the residue. The 
two oils are wholly different in quality and taste, yet 
attempts have been made to adulterate the bark oil 
with that from the leaf. 

The latter somewhat resembles clove oil, and is em- 
ployed to rub inside the covers of books as a preserva- 
tive against fungi and insects. 

It would seem almost impossible to adulterate the 
bark oil, with its peculiar and delicate flavor, with the 
leaf oil, for the coarse ajid pungent odor of the brittle 
leaves of the cinnamon tree as compared with the deli- 
cate aroma of the bark and its oil is one of the peculiari- 
ties of the plant ; yet when one sees the delicate oit- 
ronella and lemon grass oil of Ceylon adulterated with 
such a substance as kerosene, one is prepared for any 
kind of adulteration. 

The Cingalese prepare from the roots of the cinna- 
mon a substance like camphor, which is made into 
candles for festive occasions. The bark of the cassia 
plants of China is greatly inferior to the Ceylon cinna- 
mon, but the leaves have a pleasanter scent ; this China 
cassia is supposed to be the cinnamon of the Mosaic 
and other ancient writings. However this may be, 
the Ceylon cinnamon, once so famous and so valuable, 
has fallen upon evil days, and now, like the silver in 
Solomon's time, is "little accounted of." 



National Reivard to Emile Planchon's WIdonr. 

A petition has been originated "by the H^rault Agri- 
cultural Society, and signed by some thirty like associa- 
tions throughout France, praying that a part of the 
unclaimed 300,000f. phylloxera prize be granted to the 
widow of the well-known botanist and entomologist. 
E. Planchon, the brother of Gustave, the director of 
the Paris College of Pharmacy, died suddenly, less 
than a year since, at Montpellier, where he held several 
important positions, among them that of professor at 
the College of Pharmacy. When a young man he had 
been for some years in charge of the herbarium at the 
Kew Botanical Gardens, and when the phylloxera 
plague broke out in French vineyards, he was the first 
to identify the insect and describe its full history and 
metamorphoses. His knowledge of English and special 
qualifications naturally suggested his selection when 
it was decided in 1873 to send a scientific mission to 
America to study the insect pest at its birthplace. 
The outcome of Tiis investigations was the plan of 
importing phylloxera-proof American stock, and graft- 
ing them with native scions. The scheme has been 
successful wherever applied, and, thanks to Emile 
Planchon, phylloxera may be said to have been now 
baffled. Unfortunately this does not fill the condi- 
tions of the prize, which is not likely to be claimed at 
present, when hardy Yankee stock is living on good 
terms with its old acquaintance phylloxera. As the 
deceased scientist in an indirect manner contributed 
to the object aimed at in the bequest, it is now pro- 
posed to grant to his widow a life income of 5,000f., as 
a national reward, from the phylloxera fund. 



Tbe Graptaopbone In medicine: A Nevr Addition 
to medical Art In Diagnosis. 

While observing the graphophone in action some 
months ago, it occurred to me that it might be possible 
to turn it to good account in medical art and practice. 
I therefore, through the kindness of Messrs. Glover, 
obtained the loan of an instrument, with which I have 
been able to experiment, and to secure certain new and, 
I think, useful results. 

Pulse Reading ty the Graphophone. — I commenced 
the inquiry with the pulse, in order to ascertain if a 
reading of the pulse could be taken and permanently 
recorded on the wax cylinder from the sounds pro- 
duced by pulse movements through the sphygmophone. 
In the sphygmophone, as I originally constructed it, 
the needle marks out the pulse curves over a plate of 
carbon or of metal inserted in the circuit of Professor 
Hughes' microphone. I mount on a slip of talc, glass, 
wood, or ebonite a plate of metal or of gas carbon, and 
place it as if about to take a tracing of the pulse by 
the sphygmograph. Then I connect one terminal 
from a battery of one or two cells to the metal or 
carbon plate, and the second terminal from the battery 
to one terminal of a telephone. Lastly, I connect the 
other terminal of the telephone with the metal rod of 
the support which carries the needle that is moved by 
the pulse. When the needle, under the pulse move- 
ments, makes its tracing on the carbon or metal plate, 
it completes the connection between the telephone and 
the battery, and in the act causes a distinct series of 
sounds to be produced by the telephone, which 
sounds are in accord with the movements of the pulse. 
The sounds heard are three in number ; one long and 
two short, corresponding to the systolic push, the 
arterial recoil, and the valvular check or chuck. 

Of late, in using the sphygmophone, I have dis- 
carded the microphone, having found a mode of work- 
ing with sufficient clearness, for clinical purposes, by 
letting the needle simply traverse a resonant surface of 
parchment stretched across a ring of light metal ; but 
this yielded too feeble a sound" for the present experi- 
ment. The battery was therefore again resorted to, 
with the microphone, as in the first adaptation, and 
the battery power was so increased that the sounds 
emitted through the telephone from the pulse move- 
ments were as loud as the human voice in ordinary 
conversation. The pulse was in this way made to 
record its action through the mouth of the telephone 
to the mouthpiece of the graphophone, so as to write 
its record on the revolving wax cylinder, and the 
record written, the graphophone was made to give it 
back in sounds, which came out in the most distinct 
manner. The three pulse sounds were as clear, when 
there was perfect stillness, as they were from the 
sphygmophone direct, and the record remained in such 
permanency that many hundred repetitions of it could 
be secured and repeated in any part of the world at the 
will of the possessor of the cylinder on which it was 
traced, if the graphophone were at command to 
develop it. In one demonstration at least a hundred 
persons heard the tracing of a pulse quite distinctly. 

In the manner described I have now taken impres- 
sions on the wax cylinder of several varieties of pulse : 
intermittent, irregular, full, quick, slow ; and the 
respective qualities of each are easily heard. To the 
process only one serious objection can be taken — 
namely, that with the pulse beat there is an accom- 
panying buzz or murmur which is produced by the in- 
strument, and which somewhat troubles the listener. 
This complication will, it is expected, be overcome in 
the course of improvements in construction. 

Cough Reading by the Graphophone. — Prom record- 
ing the pulse on the wax cylinder of the graphophone, 
I moved to the recording of coughs and coughing 
sounds upon it. In this case the results were exceed- 
ingly definite and practical. The cough has simply to 
be taken as the speaking and singing voice is taken, 
and the return cough by the graphophone is as clearly 
distinct as the original. On one cylinder I took four 
varieties of coughs — namely, a loose bronchial, an 
asthmatic spasmodic, a dry bronchial, and a barking 
and hacking cough. In listening to these coughs it is 
difficult to divest the mind of the belief that it is not 
the patient, actually, who is producing the effect by 
his own present efforts. 

Cui Bonof — To what service the facts related above 
may in course of time be applied it is difficult to say, 
for this is the first word on the subject, the mere mite 
in science, which, like the mite in charity, has to be 
taken rather for the worth of the intention than for 
any immediate or real practical application. Out of a 
roll of paper, accidentally used by Laennec, the stetho- 
scope was elaborated, and a new mode of diagnosis, 
widest perhaps of any, was brought into existence, a 
truth which proclaims that out of the simplest of 
simple things the greatest may arise. It may be so 
here. 

In regard to the pulse, it may fairly be said that 
when a sphygmographic tracing, readable by the eye, 
can be fixed on paper and sent by post anywhere it is 
needless to fix a similar record on a wax cylinder in 
order that it may be placed in another instrument to 
be received by the ear. Still, as 1 have shown else- 



where, there are some special advantages in the 
sphygmophone which have yet to be appreciated, and 
which the plan I have described makes permanent. 
Therefore, I would not throw away what little has 
been gained respecting the pulse because it is little. 

On the matter of the cough record much may at 
once be said in its favor. To be able to compare a 
cough of to-day with a cough of a month or a year ago 
is a very good clinical advantage, and may be so im- 
mediately available in the consulting room that I have 
determined to bring it into practice in mine. For 
lecture purposes also this part of the work would be 
most useful, since every class of cough could be taught 
to the student by direct practice and demonstration. 

Finally, the different kinds of cries indicative of dif- 
ferent sensibilities to pain can be rendered diagno- 
stically. In a word, any sound whatever indicative of 
health or disease, and any animal motion of health or 
disease, that admits of being translated into sound, 
can now be recorded, made permanent, and reproduced 
any number of times, either for comparison, demon- 
stration, or observation. The utilization of such a 
power in medicine, once gained, must, I think, be con- 
tinued until it reaches all the greater departments of 
our art. — Dr. B. W. Richardson, in The Asclepiad. 



Nefv Railroad Construction In 1889. 

The accompanying table shows the new track laid in 
the United States, Canada, and Mexico during the nine 
months from January 1 to October 1, 1889. The table 
also shows the lines reported as under construction. 
The new mileage is, by States, as follows : 



Alabama 65-2 

Arkansas 9 

California 97 

Colorado 80-5 

Connecticut 0'5 

Dakota 30-8 

Florida 85-4 

Georgia 205-7 

Idaho 7-1 

Illinois 58-5 

Indiana 102 

Indian Ter.... 107 

Kansas 56-3 

Kentucky 141-5 

Louisiana 75 

Maine 21 

Maryland 4'8 

Michigan 76-5 

Minnesota 60 

Mississippi 203-5 

Missouri 868 

Montana 76"9 

Nebraska 65 

New Jersey 62-5 

New Hampshire 25-5 



New York Ill 

North Carolina 210-6 

Ohio 44 

Oregon 7-1 

Pennsylvania 105"7 

South Carolina 317 

Tennessee 151-8 

Texas 167-5 

Utah 10 

■yirginia 134 

Washington 254 3 

West Virginia 59-8 

Wisconsin 40 



Total United States 3,111-3 

Manitoba 103 

New Brunswick 45*2 

NovaScotia 99 

Ontario 127 

Mexico - 265 

Total foreign 639-2 



Grand total 3,750-5 

— Railroad Gazette. 



Ijumber macblnery. 

The enormous amount of machinery for saw, shingle, 
and planing mills that is being constantly turned out 
and sold might be taken as evidence that, rapid as has 
been the rate at which timber has been converted into 
lumber and shingles, the thirst for money was so great 
that lumbermen were multiplying and reaching out, 
and that the standing timber was bound to go faster 
than ever, in spite of all that could be said. Such a 
view would be only partially correct. True it is that 
men are ambitious to make money where it has been 
made before. Thus old plants are enlarged and new 
ones established. But the opening up of new regions 
— not only in the South and on the Pacific coast, but 
in parts of the Northwest, where railroads have tapped 
bodies of timber not hitherto accessible — accounts for 
a large part of the demand for new machinery. Nor 
is this all. The improvements being made all the time 
in mill equipments result in the replacing of much old 
machinery with new. Most lumbermen are wide-awake, 
and they want the best appointments of all kinds. 
New mills go in fast, but the rapidity with which the 
country fills out and expands calls for some increase in 
facilities for lumber manufacture, the trouble being 
that where there is a promising opening for manufac- 
ture, the thing is pretty sure to be overdone. — N. W. 
Lumberman. 



Honr to Tell Good Oats. 

Good oats are clean, hard, dry, sweet, heavy, plump, 
full of flour, and rattle like shot. They have a clean 
and almost metallic luster. Each oat in a well-grown 
sample is nearly of the same size. There are but few 
small or imperfect grains. The hard pressure of the 
nail on an oat should leave little or no mark. The 
kernel when pressed between the teeth should clip 
rather than tear. The skin should be thin. The size 
of the kernel will be less in proportion than the skin is 
thick. The color of the oat is not very material, but 
white oats are generally thinner in the skin than 
black. Again, black oats will grow on inferior soils. 
Short, plump oats are preferable to large, long grains. 
Bearded oats must have an excess of husk. Oats are 
not necessarily bad because they are thin-skinned or 
bearded ; but they must contain a less amount of flour 
per bushel thaa thin-skinned oats without beards. 
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Tbe Green Fir. 

To the Editor of the Scientific American : 

In the Scientific American of September 28, I no- 
ticed an article about " The Green Fir," in which the 
correspondent stated that it " will burn like tinder." 
Having lived for twenty-four years in the Territory, I 
known something about the tir tree. If a hole, down- 
wardly inclined, be bored deep into a green fir, and 
another hole be bored in to meet the first near the bot- 
tom, the tree may readily be burned down by the ap- 
plication of fire ; but a hot fire may be kept up around 
the base of a sound, green tree for a considerable time 
and not even injure the tree. Fir trees are not killed 
by forest fires unless the flames attain sufficient height 
and heat to deaden the branches. An unsound tree 
may be burned down by outside fire, but fire must be 
applied to the interior of a sound tree in order to 
burn it. George C. Stocking. 

Grand Mound, Wash. 



Tbe Smoke Nnlsanee. 

The city of Chicago has a periodical agitation in re- 
gard to the smoke nuisance, and during the present 
excitement it has been proposed that the city buy the 
right to use some good patented device for the preven- 
tion of smoke, then offer it to the citizens without roy- 
alty, and compel them to abate the smoke nuisance 
either by adopting the device so provided or by any 
other effective means which the owner of the steam 
plant may see fit to use. Such a measure as this is 
wholly unnecessary. The whole trouble lies in the fact 
that much soft coal is consumed in the city and that 
the simplest laws of combustion are wholly ignored. 
In this respect the coal consumers of the city are much 
likea number of railways in thecountry. Butlittle at- 
tention is paid to the laws of combustion, and smoke 
prevention is only taken in hand when the smoke be- 
comes a positive nuisance, and even then it is doubt- 
ful if some realize that its prevention may be a means 
of great economy. 

Patented devices, while they may be very good, are 
by no means necessary for the prevention of smoke in 
a locomotive or in a stationary plant. An intelligent 
fireman may solve the problem with but little expense 
to his employer by admitting air through the fire 
door and placing a deflector just inside of it, or by 
some other simple and inexpensive manner dependent 
upon the construction of the furnace. It is strange 
how little interest there is among coal consumers in 
regard to the matter. A change was recently made 
in a furnace by inserting a number of air tubes 
through the brick work in much the same manner 
as they are put in a locomotive firebox, and the 
chimney, which had previously emitted a large 
amount of smoke, was almost clear, but the owner 
never had a single inquiry from the proprietors of 
neighboring chimneys as to the means by which he 
prevented the formation of smoke. Perhaps they were 
so enveloped in their products of combustion as to be 
unable to notice the absence of the customary stream 
from their neighbor's chimney. — Railway Review. 

Vacant Farms In Vermont. 

A rather sad story is told by Mr. Valentine, a Ver- 
mont official, about the desertion of that beautiful 
State by its former inhabitants. Standing with other 
officials on a hill in Bennington County, and looking 
over the valley of the West River, a tributary of the 
Connecticut, they counted fifteen contiguous farms, of 
perhaps a hundred acres each, all fenced, and with 
dwelling houses and barns in at least tolerable condi- 
tion, without a single inhabitant. Beyond, toward the 
Connecticut, but hidden by the maple groves in the 
valley, were, as they knew, fifteen more, also deserted, 
yet all well situated and still showing signs of their 
former fertility. Statistics show that a similar condi- 
tion prevails all over the State. In Windham County 
alone are more than forty thousand acres of land, once 
cultivated, but now deserted, and in the whole State 
the number of abandoned farms, complete with houses, 
fences, barns, and outbuildings, must be several thou- 
sand. Yet Vermont is one of the pleasantest, healthiest, 
most fertile, and most civilized States in the Union. 
In its river valleys is no malaria, while its hills are 
covered to the summit with vegetation. The reckless 
agriculture which has made portions of the South 
nearly barren has never been favored in Vermont, 
where a century or more of stock farming has rather 
enriched than exhausted the soil ; yet the people who 
once found happy homes there have crowded into the 
towns, or have left the State altogether. In thirty 
years, from 1850 to 1880, the increase of population in 
Vermont was five per cent, while the population of the 
whole country more than doubled, and that of the 
adjoining State of Massachusetts increased by nearly 
eighty per cent. Not pretending to any ideas on 
))olitical economy, we will not try to account for this 
strange condition of ''hings, but it is certainly curions 
that a region so favored in climate and position should 
be retrograding so r,\pidly. — Amer. Architect. 



Great Blasts. 

It was recently decided, in view of the large and 
steady demand upon Mr. P. Callanan's quarry, South 
Bethlehem, N. Y., near Albany, to put in a blast 
heavier than any yet tried there, and blow down the 
whole face of the cliff at one explosion. It was calcu- 
lated that the blast would displace at least 30,000 tons of 
rock. The steam drills were put at work, and 50 holes 
were bored to a depth of 30 feet. These were charged 
with about 40 pounds of dynamite each, a total charge 
of 1,950 pounds. The holes extended along the ledge 
for a distance of 350 feet. 

On the afternoon of September 3, about 3,000 people, 
among whom were many prominent engineers, gath- 
ered on the surrounding bluffs to watch the proceed- 
ings from a safe distance. 

At 6.30 o'clock the electric circuit was closed and the 
explosion took place. The whole face of the cliff was 
thrown down, breaking it into pieces from the size of 
a freight car down. The amount of rock displaced by 
this blast is estimated at from 30,000 to 25,000 tons. 
Although the crushing plant is quite near the face of 
the work, no damage was done, the rock being so 
tough that the force of the explosion was spent in 
breaking it up, and there were consequently very few 
flying fragments. 

Of course, in comparison with the Hell Gate blast 
in 1876 and the Flood Rock in 1885, this blast is insig- 
nificant. At the Flood Rock explosion, 340,000 pounds 
of rack-a-rock and 40,000 poundsof dynamite were fired, 
by far the greatest quantity of explosive ever used in 
one blast, and about 400,000 tons of rock were bro- 
ken up. 

In England, however, there have been several open 
air blasts far greater than the one illustrated in our 
engraving. In 1843 the Round Down cliff, a chalk pre- 
cipice 375 feet in height, near Dover, England, was 
blown down with gunpowder to form a passage for the 
Southeastern Railway. In this charge 18,000 pounds 
of gunpowder were used, which was placed in three 
chambers, located from 56 to 72 feet from the face of 
the cliff. The quantity of rock displaced by this ex- 
plosion was estimated at 400,000 tons, or over 23 tons 
per pound of powder. 

In 1850 a chalk cliff about 300 feet high, near Sea- 
ford, on the coast of Sussex, was thrown down by the 
explosion of 24,000 pounds of powder, and 293,000 tons 
of rock were dislodged. 

At Holyhead in 1850, a hard quartzose schist cliff 
was thrown down by 13,000 pounds of gunpowder. 
About 40,000 tons of rock were dislodged, which was 
used for the harbor works at that point. In January, 
1867, another blast was fired at the same place, in 
which 16,000 pounds of powder dislodged 130,000 tons 
of rock. — Engineering News. 

^> < « » » 

Senrage Treatment. 

In the various systems of sewage treatment that 
have been introduced from time to time, the principle 
generally adopted has been to treat the sewage at the 
point where it is collected for deodorization and dis- 
posal. This necessarily involves the unchecked forma- 
tion of gases in the sewers through which the sewage 
passes, and which gases have to be dealt with by 
ventilation — which means their emission into the at- 
mosphere — or by other means. 

After having devoted several years to the practical 
study of the question, Mr. E. Harris Reeves claims that 
he has perfected a system of sewage treatment which 
goes to the root of the evil. He deodorizes the sewage 
as it is run into the sewers from the houses, or even 
attacks it in the houses themselves, and thus prevents 
the formation of sewer gases ; but if they should be 
formed, they are at once rendered inodorous and in- 
nocuous. 

This is effected by placing in the manholes in the 
streets a small earthenware apparatus containing two 
chemicals, which, in combination, act simultaneously 
on the gas present in the sewers and on the sewage 
itself. 

The chemicals employed are strong sulphuric acid 
and a solution of manganate of soda, which are auto- 
matically mixed and give off sulphuric acid gas and 
nascent oxygen. Of these two gases, the former is a 
(jomplete destroyer of putrefactive and contagious or- 
ganisms, while the latter is a perfect deodorizer. The 
solution formed by the union of the two chemicals con- 
sists of a liquid containing a large percentage of per- 
manganic acid and a small quantity of sulphuric acid. 
This solution overflows into the sewer from the 
chamber in which the admixture takes place, and de- 
odorizes the sewage to a greater or less extent on its 
way to the precipitating tanks. At the same time, 
whatever gases are evolved from the sewage are neu- 
tralized by the chemical gases, for to reach the outer 
atmosphere the sewage gases must pass through the 
chamber in which the chemical gases are generated. 

We recently inspected Mr. Reeves' apparatus at Put- 
ney, where it has been applied. Its chief application, 
however, has been at Frome, where it is in extensive 
use, with every success, as certified by the engineer to 
the local board, after nearly a year's experience of its 
working. 



He states it to be a simple and efficient method of 
sweetening the sewers by the destruction of the sewer 
gas, and at the same time of deodorizing these*ageon 
its way to the precipitating tanks. 

The deposit in the tanks is stated to be devoidof smell 
and very valuable as a manure, whilethe effluent is clear 
and odorless and fulfills the ordinary tests for purity. — 
London Times. 



Frencb Engineers on American Bridges. 

The Societe des Ingenieurs Civils recently discussed 
this question, and an account of the discussion, pub- 
lished in the Revue Industrielle, may be of interest, 
as showing what foreign engineers think of American 
methods : 

The new systems of construction employed in 
America for metallic bridges are well known. One of 
the most noticeable bridges is that at Poughkeepsie, 
on the Hudson, which was opened last year. Rivets 
are very sparingly used, large pins being substituted, 
thus rendering the erection of the trusses more eco- 
nomical and rapid. The metallic portion of the large 
bridge at Poughkeepsie was erected in a few months. 
Mr. F. De Gazay mentions, in a communication which 
he has just made to the Societe des Ingenieurs Civils, 
a still more extraordinary example. The large bridge at 
the base of Niagara Falls is 300 feet above the river, 
with central spans, 480 feet long, of the same system as 
those used in the bridge over the Hudson. The shop 
work and erection of the Niagara bridge were com- 
pleted in the short space of nine months and a half. 
The dimensions of the Poughkeepsie bridge are given, 
followed by the statement that this work was erected 
very rapidly and economically, notwithstanding its 
magnitude. Four of the spans are rigid trusses, which 
were erected upon false work resting on enormous [liles 
driven into the bed of the river near its center. The 
three remaining spans were erected without scaffolding 
or other false work, according to the new system called 
by the Americans " cantilever." 

To illustrate the great economy and safety resulting 
from the simplicity of the American system, the author 
recalls the facts which occurred a few years ago on the 
Oroya Railroad, which crosses the Cordilleras at an 
altitude of more than 13,000 feet. At the Verrugas 
viaduct, three short spans on the Fink system, 100 
feet long, were erected in 16 hours by a force of 50 men 
at a height of 375 feet above the ground. On the same 
railroad four spans, each 100 feet in length, were erect- 
ed. Two were built by the English, with the old 
American Town truss. The erection required more 
than two months. When tested, the first one fell into 
the ravine. The second also broke down, when loaded, 
and fell upon the scaffolding, which had been left in 
place. The third bridge, of French construction, and 
whose lattice trusses were riveted, was erected in about 
a month, and sustained the test perfectly. The fourth, 
of American construction, on the Fink system, also 
sustained the test without injury. It had been erected 
in five days. An interesting fact to be noted is that 
the three European bridges each weighed 164 tons, 
while the American bridge only weighed 66 tons. 
These four bridges were of iron, and their prices must 
necessarily have been in proportion to their weights, 
apart from certain differences in the methods of con- 
struction. 

After the reading of this communication, Mr. S. 
Perisse expressed the opinion that, when the question 
of time is a condition sine qua non, it is well to use 
American pinned bridges ; but that, in all other cases, 
the preference should be given to riveted bridges. 
Even though pinned bridges sustain tests just as well 
as riveted bridges, there is reason to believe that the 
latter will be more durable, since the play which 
necessarily occurs between the pins and the holes is a 
sure cause of destruction that does not exist in riveted 
bridges. 

On the other hand, to compare the economy of one 
system with that of the other, account should be taken 
not only of the weight, but also of the cost of construc- 
tion per unit of weight, which, according to Mr. 
Perisse, must be much higher for pinned than for riv- 
eted bridges ; but it is none the less true that the 
Americans know how to build fast and well. 

Mr. Regnard remarked that people often make mis- 
takes in talking about the pins of American bridges. 
They are not, properly speaking, bolts for tightening 
joints, but, more accurately, large joint pins of great 
diameter, turned and fitted to within two ten- 
thousandths inch to the holes in the parts which are 
to be united. As to the question of price, Mr. Regnard 
thinks that the American system ought to be verv 
cheap on account of its lightness, and also because it 
is composed of parts which require little or no forge 
work. 



At a recent meeting of the Academy of Sciences of 
Paris, Prince Albert of Monaco drew attention to the 
fact that vessels running short of provisions might 
obtain food sufficient to support life indefinitely if pro- 
vided with apparatus for collecting the surface-swim- 
ming forms. 
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India-Rnbber Iii Carriages. 

To promote ease and silence, India-rubber does not 
admit ready adoption or adaptation to carriage con- 
struction, though so serviceable in many ways. It is 
difficult to fit and fix, and will not admit of the usual 
eiiibeUishment of paint and varnish — oil contact de- 
stroys it — and as its fixing must be by cement or by 
gripping between two surfaces, this fixing must be con- 
fined to as little of the surfaces as possible, so as not to 
lessen its expansion or contraction under pressure, or 
its use is nullified to a corresponding extent. Coach- 
makers avoid its use all they can, for these reasons ; 
but its yielding texture makes it a non-conductor of 
vibration, as well as an elastic medium for spring pur- 
poses. It cannot be used as a substitute for steel 
springs on roads as at present formed, as its yielding 
qualities are of more limited extent than the inequali- 
ties of the roads it would be used upon; and for insur- 
ing ease in a running carriage, its side swing has to be 
arranged for, and also the horse motion of starting and 
stopping more or less suddenly. 

At present, no spring so fully fulfills the require- 
ments of riders for resiliency as the one with the 
leather braces of sufficient length and draught, at an 



to make the felloe rims of rubber, and shoe this with a 
double angle tire"[." The spoke ends had a corre- 
sponding tire, so that the rubber was held between the 
two. They were never exposed to any more wear than 
the abrasion by the nipping of the iron that encom- 
passed them. The steel tire took the wear of the road, 
the rubber cut off vibration effectually. This was, 
and is, the best form of application of rubber to wheels 
yet tried. 

The cheapest and most generally useful application 
of rubber was next adopted for spring ends, where the 
bolts join the "pipes" to the "cups" of elliptic 
springs, often as a " boss " with a vertical fixing ; also 
for "round robins," and "cow mouth" shackles of 
cross springs ; and the ends of bow springs and pipes 
of " swinging shackles." All effective in cutting off 
vibration, yet with the cheap work, the advantages 
were nullified by making the pipe eyes fit — steel to 
steel — to the cup ends, which at once communicates 
vibration to the rider of a carriage. 

The next application of rubber was as spring blocks 
between the spring and axle fixing. This being a part 
where rigidity and perfect security of fixing is needed, 
makes it difficult ; yet by a combination of butterfly 
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While there is evidence on every hand in the Palais 
des Machins of the copying of American designs, yet 
there are many differences in detail that call for re- 
marks that are none too often complimentary if they 
are just. I am beginning to think that what is called 
human nature has a good deal to do with this, for if a 
draughtsman exactly copies somebody else's design, 
there is not much credit accorded to him ; whereas, if 
he takes advantage of the principle of a machine and 
puts in his own details, he gets a good deal of credit 
from calling it his design, even though he fails to make 
a single improvement in the details. This remark ap- 
plies with greater force in proportion as the machine 
copied is superior in principle to those in use in the 
shop where the copyist is employed. There are, no 
doubt, many cases in which the copyist really thinks 
he improves upon the original, but I can say that I 
find justification for this in this exhibition. While 
on this subject of copying designs, let me say that 1 
heard that one of the principal English exhibitors of 
machine tools said the other day that he really felt 
that his exhibits were out of place in the English sec- 
tion, since they were nearly all of American design, 
and would, therefore, be much more at home if shown 




THE FRENCH FOX LATHE AT THE PARIS EXPOSITION. 



angle of about forty-five from the horizontal. With 
such braces, with the body so adjusted in relation to 
the springs at the points of attachment, absolute ease 
and silence prevail in a carriage over the roughest 
roads or the most jerky horse motion. The spring at- 
tachment to the brace, if made so as to prolong the 
resiliency, may be of bent wood or steel. The Ameri- 
can bent wood C-shaped springs have the advantage 
of lightness and economy, though they are rarely to be 
met with now, even in America. Thus we see how es- 
sential for ease and silence is the shape of the spring 
and the degree of inclination of the brace suspension. 
If the brace is placed about vertical, in what is now 
known in the trade as the cheap work style, the easy- 
yielding sway is lessened, almost destroyed, yet it is 
not a whit cheaper than if properly hung, except it be 
the cheapness of incompetence in masters and men. 

The first trials of India-rubber were as tires. These 
still prevail, and give silence inside a vehicle, but not 
the ease of C-springs. Their cost is high. They wear 
out rapidly on country roads, and add to the draught 
of a carriage. 

The next important attempt was putting the axle 
box in a " sleeve " of India-rubber. This cut off vibra- 
tion very much, but the almost unavoidable contact 
with oil from the axle with the "sleeve'' soon de- 
stroyed it. In this contrivance, special boring ma- 
chinery was requisite for boring out the nave exactly 
to size. It was not a failure, but it did not answer 
generally. 

The third application of India-rubber to a, wheel was 



flap arrangements it has been effectively accomplished 
and answers the purpose. Attempts have been made 
to apply India-rubber under the body loops and top 
carriage fixing, but they have been failures. 

The last attempt of rubber use to cut off vibration 
comes to us from the unscientific daily and sporting j 
press, with a flourish of praise that needs discounting 
from such sources. This attempt is at the wheel, by 
putting a ring of rubber, three-fourths inch thick and 
about four inches wide, round the nave for the spokes 
to go through and their shoulders to rest upon. Now, 
as it is a recognized principle that the spoke fixing in a 
nave must be unyielding, how is the rubber to yield to 
the shoulder pressure ? Where is the resiliency or back- 
spring? There can be none. The inventor had better 
have asked a wheeler — there are plenty on tramp — 
than spend his money on unscientific press notices, and 
he would have learned that rubber must be used as an 
insulator. Any other contact in combination destroys 
this insulation. — Carriage Builder^s ffazette. 



A PATENT has recently been granted for a process of 
separating buttermilk from butter, which consists in 
first melting the butter under sufficiently warm water 
by holding said butter in bulk below the surface 
thereof, next allowing the butter to rise in a melted 
state through the water, whereby the buttermilk is ab- 
sorbed by the water, and then beating the pure but- 
ter which has risen to the surface into a froth, and 
finally allowing the froth to cool, whereby it becomes 
non-granular and solid. 



in the American section. The machinery not being 
shown in motion during the forenoon is a great obstacle 
to getting information here, as many exhibitors do not 
come in the morning, and during the afternoon the 
place is so crowded that one labors under difficulties, 
especially as many exhibitors have neither catalogues 
nor circulars, while those who have do not like to part 
with them unless they see a chance to make a sale. 

As a good example of French practice, I have selected 
the French Fox lathe, shown in the annexed illustra- 
tions, and constructed by M. P. Hure, of Paris. Fig. 
1 is a front elevation and Fig. 3 a plan of the machine. 
Fig. 3 being an end elevation, and it will be seen that 
in place of the slide rest usually employed in the United 
States, on the arm of the screw-cutting shaft, a fixed 
tool, g', with adjusting screws, is employed, and a stop 
screw, g'^, which, when the arm, G , is down, abuts on 
the face of d', as shown in Fig. 4, the cut being put on by 
the screw, gr', which screws through the arm, G'. The 
check nuts on the stop screw, g', limit the range of cut 
of the screw-cutting tool, g'. This is a lighter as well 
as a cheaper arrangement than the slide rest usual in 
American practice, but I doubt if it is quite as handy. 
Upon D is mounted a duplex slide rest, D', the back 
tool, d, being upside down. The two tools, d d, are 
best seen in the plan. Fig. 3, the handle for this slide 
rest being at e, and the stop screw at e', which is tOore 
clearly seen in Fig. 4. Duplex rests with one tool up- 
side down have not found much favor in the United 
States, but there are quite a number of them at the 
shops of R. Hoe & Co., New York City. The device, E', 
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Pigs 1 and 2, for locking this slide rest to the lathe 
shears, will be recognized as American, but I do not 
think that Fox (the American inventor of this class of 
lathe) was the inventor of it. The spring, /', steadies 
the shaft, F, the die, g, when in gear fitting direct 
upon the hob, a. I mention this because there are some 
of this class of lathes exhibited in which gearing is used 
to cause the hob, a, to revolve only half as fast as the 
live spindle. Hence the pitch of the hob thread is not 
the same as the thread to be cut. Coming now to the 
revolving head, which is seen in Figs. 1 and 2 in posi- 
tion upon the lathe, the lower slide, C, has a stop at N, 
and the slide, r, a stop bar, m. At C is the handle for 
a worm operating in a worm wheel within r, the latter 
revolving the head, J, the internal construction of the 
head being shown in Figs. 5, 6, and 7. A number of 
tools are shown in the turret head, but I have noticed 
that throughout the exhibition no box tools are shown, 
except in Warner & Swazey's exhibit in the United 
States section. 

A feature of this machine to which attention must 
now be called is that, after each tool is brought into 
position to operate upon the work, the turret, J, is 
looked to the base, r, in order to make it rigid, the 
construction being as follows : The bolt, J, Fig. 6, 
is slotted at its upper end 
to receive an eccentric or 
cam on the shaft, K, while 
its head is in a recess in the 
piece, I'; hence, by revolv- 
ing the shaft, K, by means 
of its handle, this bolt grips 
and locks (or releases, ac- 
cording to the direction of 
the motion of the handle 
on K) I' and J together. 
Of course, a cam motion 
of this kind acts very 
quickly, and is sufficiently 
firm for the purpose. In 
other forms of this head, 
however, a stepped wash- 
er, acting as a cam, is used, 
the construction answer- 
ing exactly to that patent- 
ed by Samuel Putnam, of 
Fitehburg, Mass., and used 
on the tail stocks of his 
patent lathes. In yet an- 
other form a plain bolt 
and a nut handle are used 
on a square top slide rest, 
the construction being 
shown in Fig. 8, where 
four tools are shown in 
position in the slide rest. 
This arrangement is pa- 
tented in the United States 
by Professor King, of the 
Wisconsin University, at 
Madison, Wis. As tending 
to show that this class of 
machine has been in 
European practice copied 
from American designs, 
modifications in detail 
merely having been made, 
we have the fact that the 
slideways of the shears are 
raised vees ; whereas, in 
the European forms of 
shears for all other lathes, fiat shears are employed. 
The shears, however, are, up to the present, made 
in one piece here, whereas in the most recent Ameri- 
can practice that part that carries the turret head 
is bolted to that which carries the lathe head, so 
that it can be raised to take up the wear of the vee 
slide. This feature will doubtless find its way here in 
due time. A well-known American engineer, who now 
has a factory in England, is, 1 am told, making a lathe 
that is a compromise between the American and Eng- 
lish forms. He uses the English flat shears, but the 
American apron and slide rest ; thus by the latter 
means avoiding the defects of the English lathes point- 
ed out in my letter upon that subject. It is due to 
hira, however, to say that his designs were complete 
before the article was written. Joshua Rose. 
♦<>>♦■ 



capable of producing everything in the way of steel 
articles that may be needed in the manufacture of 
steam engines, steamships, steel bridges, steel rails, 
etc. The cupola house is to be 169 feet 6 inches long 
by 87 feet wide, and was begun a few daysago. There 
is a small army of men at work. The converter house 
will be 120 feet long by 140 feet wide and 50 feet high, 
divided into three floors, and will have four cupolas 
for melting iron and two 15 ton Bessemer converters 
for converting the iron pigs into steel ingots. Next to 
the latter building there will be built a blooming mill 
and rail mill. It will be about 80 feet wide and 850 
feet long. The minimum production of this mill will 
be 1,000 tons of steel rails per day. There is also being 
dug by the company, from its property front to the 
Craighill channel, a channel 6,000 feet long, 200 feet 
wide, and 27 feet deep, one-half of which is already 
finished and in use by the ships now bringing iron ore 
from Cuba. 



An 



Improved Way of Vslug tbe Hypodermic 
Metbod. 



Dr. P. G. Udell, of Spencerport, N. Y., writes : 
" Every physician who employs the hypodermic method 
is aware of the fact that painful swelling and abscess 
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Oreat Steel Works near Baltimore. 

The Pennsylvania Steel Company has been making 
rapid progress in the building of its iron and steel plant 
at Steelton, a few miles below Baltimore, Md. The 
blast furnace plant consists of four furnaces, each 85 by 
33 feet, with a complete plant of Whitwell hot blast 
stoves. The furnaces are now all completed, and when 
blown in will run on foreign ore, making Bessemer pig 
iron. The company will also erect mills for making 
Bessemer steel rails. It \% also its intention to have a 
shipbuilding plant in connection with these works. 
This department of the works will not, however, be de- 
veloped until the new foundries and mills are all com- 



pleted. The additional foundries, sheet mills, rolling 

mills, cupola houses, etc., will, when completed, be I relieve the physician of those mishaps so annoying to 



not infrequently follow its use. This undoubtedly 
arises from the introduction of septic matter — because 
the method of antisepsis has not been rigidly applied 
to this simple surgical proceeding. The sources of 
infection are numerous. The syringe may be unclean ; 
the needle may be foul ; the hypodermic tablet maj- 
be composed of materials that undergo fermentation; 
the water used as a solvent may be impure; the spoon 
employed to prepare the solution in may furnish the 
septic matter, etc. I have forsome time used a method 
whereby the above dangers may be positively avoided. 
In one of the compartments of my syringe case I carry 
two small test tubes, nested ; the inner one is converted 
into a vial by closing the open end with a cork, and 
contains my hypodermic needles immersed in absolute 
alcohol. This agent sterilizes any septic matter that 
may be on the needles, and does away with the neces- 
sity of using a wire for maintaining the potency of the 
same ; there is no rusting, and the needle is always 
aseptic. I frequently cleanse the syringe with a 5 per 
cent carbolic acid solution. Having occasion to use it, 
I free the needle of alcohol by passing through it water 
that has been boiled. I now dissolve one of Wyeth's 
tablets in a few minims of boiled water, and for this 
purpose carry the second test tube, in which water 
may be boiled quickly over any flame that maybe con- 
venient, a match answering the purpose very well. 
After the solution is sufficiently cooled, it is drawn into 
the syringe, and is ready for use. The above plan may 
seem somewhat fussy in detail, but in practice is ex- 
ceedingly simple, and, if followed as directed, should 



himself and patient. If some instrument maker will 
materialize this idea, it will involve but slight increase 
in size of the pocket case now' in use." — Medical Record. 

■»«»>♦ 

The miasmatic Theory of Acute Rheumatism. 
To most practitioners acute rheumatism must ap- 
pear essentially a personal or constitutional ailment 
occurring most readily under certain unfavorable con- 
ditions, such as fatigue, exposure, depression, with wet 
or cold weather. There is a disposition, however, 
among some physicians to regard it as dependent es- 
sentially on miasmatic conditions. 

One of the latest expositions of this view is to be 
found in a paper read before the German Medical So- 
ciety of New York by Dr. Leonard Weber, and con- 
tained in the New York Medical Record of August 31. 
Dr. Weber considers it nearly proved by the labors of 
Immermann, Edlefsen, Friedlauder, and their pupils, 
that what he calls infiammatory rheumatism, and what 
is generally termed acute rheumatism, is not produced 
by taking cold, i. e., refrigeration of the heated sur- 
face of the body, but that it belongs to the class of mi- 
a.smatic infectious diseases assuming an epidemic-like 
character at certain times, in so far as we are apt to see 
a larger number of cases when there is decreasing rain 

and moisture, while with 
an increase of the same the 
number of cases is dimin- 
ished. Among other points 
he considers as nearly 
proved that rheumatism is 
also a house disease, the 
subsoil of houses in certain 
locations being infiltrated 
with the virus, which, after 
prolonged dryness, may be 
set free by the air currents 
carried into the apart- 
ments. 

In masked forms of rheu- 
matism there may be an 
absence of one or other of 
the main symptoms and of 
the polyarthritis. Neural- 
gia of the trigeminal, sci- 
atic, spinal accessory, or 
other nerves, with slight 
febrile movement, may be 
of a rheumatic nature, and 
yield to alkaline and sali- 
cylate treatment after 
other remedies have failed. 
Dr. Weber says that his 
records show that the 
greater number of his cases 
of polyarthritis rheuma- 
tica occurred in February 
and March, and again in 
the hot and dry summer 
months. We do not com- 
mit ourselves to the theory 
of the miasmatic or exter- 
nal origin of acute rheuma- 
tism. 

By the way. Dr. Weber 
does scant justice to our 
own countryman. Dr. Mac- 
lagan, who must be chiefly 
credited with this theory, 
which, indeed, led him to 
the use of salicin. We in- 
cline strongly to the personal and constitutional theory 
of its origin. But it is well to keep all well-argued 
theories in view. It is satisfactory to note that Dr. 
Weber regards the salicylate of soda, which he gives 
generally with the bicarbonate, as standing in the 
foremost rank of valuable drugs with which modern 
chemistry has presented us. — Lancet. 




Heinrlcb's Chronometer Improvements. 

Among the awards at the Paris exhibition was that 
of the grand silver medal to Mr. Hein H. Heinrich, of 
New York, for his remarkable chronometer inventions, 
namely : 

1. A simplified application of weight for compensa- 
tion in ordinary temperature from 40 to 95 degrees 
Fah. 

3. An auxiliar J' balance for compensation in extremes 
of temperature ; self-adjusting compensation. 

3. A new system for regulating the isochronism and 
for regulation in positions. 

These devices permit the regulation of timepieces 
with far greater accuracy than heretofore. 

■♦«•>♦■ 

An interesting electrical machine can be seen in ope- 
ration on the framework of the new warship Maine, in 
the Brooklyn navy yard. It is a drill. Instead of the 
slow and tedious pawl and ratchet hand drill common- 
ly used, is one that is set a-whirling by an electrical 
current sent through carefully insulated wires. A 
three-quarter inch hole in a three-quarter inch plate 
can be drilled in less than a minute. The chief objec- 
tion is that the propelling current is deadly. 
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Soapstone. 

On the summit of one of the prettiest groups of hills 
that lie north of the divide between the Fourohe and 
Hurricane creeks, in Saline County, Arkansas, at an 
elevation of five hundred feet above Little Rock, are 
situated the soapstone quarries. The soapstone and 
serpentine are principally embraced in three hills, each 
about one hundred feet high, over two hundred feet 
wide, and three-quarters of a mile in length. Soap- 
stone being one of the primary rocks, the depth of 
these deposits is unknown, but believed to be inex- 
haustible, some quarries being now worked todepthof 
300 feet. This property has been prospected sufHcieutly 
to show the great value and immensity of these 
deposits. 

Prof. C. D. Smith, geologist for North Carolina, In 
his report on the property, says : " The soapstone and 
serpentine and slates are, if I m ay so express it, grouped 
together in one locality, so that one mining camp will 
be sufficient for them all, and one terminus or station 
will serve them all alike. It is unusual to find such a 
grouping of valuable materials so essential in our pro- 
gressive civilization." 

So much soapstone is used in manufacturing estab- 
lishments for various purposes, that the supply is not 
equal to the demand. Soapstone will not corrode, but 
remains always pure. It is composed of 62 per cent 
silica and 34 of magnesia, two of the most durable 
substances known when exposed to the atmosphere or 
fire. It is practically without expansion, and a better 
radiator than any metal. Soapstone, as a finish or 
covering for walls or ceilings, is coming into use. It 
takes a high polish, is pearl gray in tint, is said to 
possess the best, possible surface for painting, either in 
oil or water colors, and, what is very desirable, will 
neither crack nor chip. It is claimed for it that it is 
a non-conductor and non-absorbent ; that it can be 
washed without injury ; nails can be driven into it 
without damage ; when subjected to heat, moisture, 
and chemical fumes, it gives no smell and does not turn 
yellow with age, thus being especially adapted to 
churches, schools, hospitals, and hotels. Soapstone is 
just now being given special attention as a pigment 
for protecting steel vessels against corrosion. Its 
latest application, however, is that for a paint for pro- 
tecting the insides of iron and steel ships and other 
structures, which difficult problem this valuable ma- 
terial has been the means of solving. Soapstone is also 
used for preserving structures built of limestone and 
other stones liable to disintegrate under atmospheric 
influences. Soapstone as a paint, being transparent 
when ground by itself, shows only the added color, 
thus forming a foundation on native woods before 
varnishing, as also a coating on polished steel and iron 
to preserve them from corrosion. It is suitable for all 
Inside and outside work, and wherever materials are 
exposed to the variable changes of the weather, owing 
to its waterproof merits, asalso being a fireproof paint. 
This soapstone, in foundry facings, is far superior to 
the present commercial soapstone facings manufac- 
tured in Eastern cities. As this soapstone is free from 
grit, it is especially desirable for hollow wares or other 
light castings requiring a superior finish, as it leaves 
the castings very smooth and of a bright appearance, 
as the metal will not run or burn at the time of pour- 
ing. Soapstone manufactured into steatite grease or 
oil is a perfect lubricant, having a good body and 
entire freedom from any impurity, and is not affected 
by acids, steam, heat or cold, and is invaluable when 
there are " hot boxes." Soapstone is used in polishing 
marble and glass for mirrors. Soapstone is especially 
adapted for a make- weight in soap and paper factories, 
and where adulteration is used, as it is not poisonous. 
Soapstone as a base for cosmetics in some points excels 
the best imported French talc, which commands a high 
figure. Soapstone for the manufacture of porcelain, 
Parian, China, Bohemian and other wares is claimed to 
be the best and cheapest material in the United States 
for such purposes. In China it is used to form the house- 
hold gods, hence it has been called the figure stone. 
When carefully manipulated, it will make the hand- 
somest articles by whatever name known, and will 
take the richest colors, either blue, crimson, or gold, 
and when retaining its own color a pure, transparent 
white. Soapstone slabs are extensively used for manu- 
facturing into laundry, bath and acid tubs, and in chemi- 
cal laboratories, as also in the manufacture of different 
varieties of stoves, mantels, linings, heaters, caskets, 
assay furnaces, gas burners, and wherever acids are 
used or there is a necessity to retain heat, or where a 
fireproof article is necessary. Soapstone, as a material 
for firebricks— handsome, knife-edged, making close 
joints, free from expansion or contraction, and pre- 
serving the integrity of the furnace walls— has no 
superior in the market. This soapstone is especially 
adapted for furnace linings where ores are reduced by 
fluxes and as a material for crucibles. In the manu- 
facture of pressed bricks for buildings, this material 
has no equal, for it leaves a smooth, polished face, 
sharp edges, and can be manufactured in all colors 
from a cream to black, making a valuable brick for its 
lasting properties as well as for its highly ornamental 
finish. Manufactured into enameled brick it is a suc- 



cess ; having the suction necessary to retain the 
enamel, it is equal to any material known, requiring 
but little enamel to cover surfaces. Pressed, moulded 
and cast into any form, as terra cotta or other archi- 
tectural work, there are but few materials which can 
be worked to such advantage and with such profits. 
Thus, this soapstone — remaining perfectly white after 
being worked in the finest wares and exposed to the 
greatest heat, enduring the highest temperature with- 
out fusing, at the same time acquiring a semi-vitreous 
texture and peculiar translucency and toughness, 
when enameled retaining a beautiful gloss in its own 
colors, giving a handsome finish to every article it is 
moulded into, remaining strong, lasting, and free from 
checks— needs only skilled labor and machinery to es- 
tablish a vast industry giving employment to thou- 
sands. —jlrA;art«a« (Soapstone JfawM/acfMriw^r Co., Little 
Rock, Ark. 



MOTJTH VACTITJM APPAEATTJS.* 
It is quite practicable to perform many vacuum ex- 
periments by using the mouth as an air pump, thus 
dispensing almost entirely with mechanism. The ope- 
ration of producing a partial vacuum is facilitated by 
employing a valve, such as is shown in the left hand 
figure of the engraving. This valve consists of a thick 
tube of hard wood, having a bore of about 1-16 inch. 
One end of the tube is corrugated to receive a rubber 
pipe, and over the other end is tied a valve of elastic 
rubber. By connecting -this valve with a stopped 
glass tube by means of a flexible rubber pipe and a 




construction of a duplicate. She is the largest carrier 
on the lakes for her dimensions. — Buffalo Courier. 



MOTJTH VACUTTM APPARATTJS. 

jet tube in the manner shown, and then sucking the 
air through the valve, a partial vacuum may be quickly 
formed in the tube. The vacuum will be retained by 
the valve, so that when the valve is disconnected from 
the jet tube, while the latter is immersed in water, the 
pressure of the external air will cause the water to 
enter the glass tube through the jet in the form of a 
fountain. 

Using an ordinary kerosene lamp chimney as a re- 
ceiver, many of the familiar vacuum experiments may 
be successfully carried out. Among these are the 
hand glass ; the inward deflection of a rubber mem- 
brane tied over the mouth of the chimney ; the crush- 
ing force of the atmosphere exhibited by the rupture 
of a thin piece of bladder or tracing paper, arranged 
as in the last experiment, and the dilatation of a 
balloon partly filled with air and placed within the 
chimney. The raising of a mercury column by at- 
mospheric pressure ; the exhaustion of Magdeburg 
hemispheres are experiments practicable with this ap- 
paratus. 

^ < I > > 

How tbey Unload and Ijoad Sblps at Buffalo. 

The steel steamship America arrived at this port at 
3:15 o'clock in the morning with a cargo of 104,000 
bushels of corn. At 9:15 o'clock at night, 18 hours 
after her arrival, she was ready to sail, having on 
board 2,700 tons of coal, besides her fuel. She was un- 
loaded, too, at what has been considered a slow ele- 
vator, and her coal cargo was not loaded in unusually 
fast time. She saved her fuel time, about six hours, by 
getting the soft coal from a barge while discharging 
her corn. 

Considering the great size of both cargoes, the 
America's is the best dispatch on record at this fast- 
work port. Nearly 6,000 tons of corn and coal were 
handled in but little longer time than from daylight to 
dark. There is not another port in the world than can 
duplicate this feat. And yet, had the America been 
sent to a house with two elevating legs — and Buffalo 
has half a dozen such — the entire work could have been 
done in six hours less. 

The America was built here, and is owned by a syn- 
dicate of Buffalo men, who have in contemplation the 



Wages on the tiew York Elevated Roads. 

The following list of the rates of pay is said to be in 
operation on the Manhattan (elevated) road in New 
York City : 

RATES OF PAT. 

(All employes are paid by tlie hour.) 
Engineers : Cents. 

At appointment , 33.3 

End of six montliB 36.1 

Oneyearand after 38.8 

Firemen : 

At appointment 17.7 

End of six months 19.4 

One year and after 22.2 

Conductors : 

First year 20.0 

Second year 22.0 

Third year... 23.0 

Guards : 

First year 15.0 

Second year 16.5 

Third year 17.5 

Fourth year and after 18.5 

Platform men : 

At employment 10.4 

End of six months 13.5 

One year and after 13.8 

Gatemen : 

First year 10.4 

Second year 12.5 

Agents and operators : 

At appointment 14.5 

End of six months 16.7 

One year and after 18.8 

Station agents : 

First year 14.5 

Second year 16.7 

The station agents and operators, the platform men, 
and the gatemen work twelve hours a day without in- 
termission, though it appears there is a State law pro- 
hibiting such a practice without a half hour for a 

meal. 

* I » I > -— 

Ijeft-Leggedness. 

A paper on " Left-leggedness " was read before the 
British Association by Dr. W. K. Sibley, who said that 
Professor Ball in "Le Dualisme Cerebral" speaks of 
man as a right-handed animal. Being right-handed, 
it is popularly assumed that he is also right-legged, 
but this does not appear to be the case. Standing 
working with the right hand, there is a tendency to 
use the left leg for balance. Many people find less ex- 
ertion in going round circles to the right than in circles 
to the left. Race paths are nearly always made for run- 
ning in circles to the right. So the majority of move- 
ments are more readily performed to the right, as 
dancing, running, etc. 

The rule in walking is to keep to the right, and this 
appears to be almost universal. It is more natural to 
bear to the right. Of a large number of people from 
the better educated classes asked about the existence of 
the rule, only 67 per cent males and 53 per cent females 
were aware of the rule. The large majority obey it 
unconsciously in walking. Crowds tend to bear to 
the right. The left leg being the stronger, it is more 
readily brought into action. Hence troops start off 
with the left foot. It is the foot which is placed into 
the stirrup of the saddle or step of bicycle in mount- 
ing. So the left is the foot which a man takes off from 
in jumping. 

In the experiments of Mr. G. H. Darwin, blindfold- 
ing boys and telling them to walk straight, the right- 
handed one diverged to the right, and vice versa. 
From measurements of Dr. Grarson of the skeletons of 
the two legs, in 543 per cent the left was the longer, 
and 358 the right. For measurements of the feet, the 
author collected the drawings and measurements of 
300 pairs, with the result that in 44 per cent the left 
was longer, in 31'5 per cent the right, and in 34-5 per 
cent they were the same size. Measurement at the 
first joint gave 56 per cent left larger, and at the in- 
step 43'5 per cent. From the table of the figures it is 
observed that the left foot is more frequently the 
larger in the male than female sex, and the percentage 
of feet of the same size is greater in the female. The 
percentage of the right larger than the left is very con- 
stant, whereas the numbers of the left larger and those 
in which both feet were the same size are much more 
variable. Man, being naturally or artificially right- 
handed and left-legged, tends unconsciously to bear to 
the right; lower animals, on the other hand, appear 
nearly always to circle to the left. 



• From " Experimental Science," by George M. Hopkins, Munn & 
Co. publislieis. New York. 



A Visit— tlis Sbernrln- Williams Co. Paint Factories. 

We have received a very elegantly printed brochure, 
in curious and tasteful antique binding, describing the 
Buffalo factory of the above concern. Printing and 
illustrations are unexceptional. The text is in dialogue 
form, the manager of the works being represented as 
escorting a party through the great factory, and as 
describing all the features of the manufacture of the 
highest quality of mixed colors. The subject is treated 
very graphically, and the book can be read with much 
interest. It is one of the most characteristic trade 
circulars that has reached us for some time. 
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Soutbern Progrecs. 

The Manufacturers^ Record'' s resume of new Southern 
industries for the first nine months of the present year 
shows a total of 4,053, as compared with 2,942 in 1888, 
2,594 in 1887 and 1,175 in 1886, as currently recorded in 
thecolumnsof that publication. These figures include 
825 saw, planing, andshinglemill, sash and door, stave 
or other wood-working enterprises, as compared with 
626 in 1888, 512 in 1887, and 362 in 1886. There are also 
reported 10 agricultural implement factories, 61 furni- 
ture factories, and 42 carriage and wagon factories. 
Adding these to the mills and other wood-working es- 
tablishments, a total of 938 new enterprises in nine 
mouths is given, as compared with 626 dependent upon 
mineral resources, including mining and quarrying, 
iron furnaces, machine shops and foundries, stove 
foundries, rolling mills, miscellaneous iron works, pipe 
works, etc. Flour mills, cotton mills, cotton com- 
presses, cotton seed oil and canning factories make up 
a total of 405. It will thus be seen that from an indus- 
trial standpoint forestry products and manufactures 
therefrom greatly overshadow all other resources in the 
South in rapidity of development. 



The Jew fish being a deep-water form, ranging in 
depths from thirty feet down, lines are used in its cap- 
ture, what is known as a large halibut line being em- 
ployed, with a small-sized shark hook, and a sinker 
three or four feet above. A live white fish is considered 
the most successful bait, though I found that half a 
barracuda (Sphyraena argentea) was a good lure. The 
capture of the fish is exciting, and to show its power, 



THE HABB-SCALED BASS OF THE PACIFIC. 

C. F, HOLDER. 

In the National Museum and collection of the Phila- 
delphia Academy of Sciences can be seen specimens of 
a fish somewhat resembling the black bass, but of gi- 
gantic dimensions. It is labeled hard-scaled bass, and 
is known to science as Stereolepis gigas. 

In examining this bass some years ago in Philadel- 
phia I determined, if occasion offered, to see it alive ; 
and during the summer of 1889,in several months spent 
at the island of Santa Catalina, California, I had the 
desired opportunity, catching a large specimen myself 
and seeing at least thirty, ranging from seventy-five to 
three hundred pounds, brought in by others. The ac- 
companying cut, drawn from a photograph taken with 
the captor holding the line to show the relative size, 
gives an excellent idea of the fish, though failing 
to convey the impression of bigness suggested by a 
view of the fish itself. 

The Stereolepis ranges, as far as known, from the 
Farralones in the Pacific Ocean down the coast at least 
five hundred miles below San Diego, and proHably 
lower yet. It is one of the most conspicuous of the 
serranoid fishes of this coast, not only on account of 
its size, but the numbers which are taken. It is most 
abundant off the islands, especially at Santa Catalina 
and San Clemente, yet at these points they seem to 
vary year after year in numbers. The spawning time 
I was enabled to fix at from September 1 to 15, with 
possibly some variation. Of twenty or more that I ex- 
amined in August and September, all were females and 
ready to spawn, and were evidently in shore for that 
purpose ; it was upon a special spawning ground, 
known as Pebble Beach, that nearly all were caught. 

This locality is a pebble-covered beach about one- 
quarter of a mile long, the pebbles reaching well out, 
giving a good bottom for the eggs when deposited. 
The shore is protected by two rocky points, and be- 
tween them or in the immediate vicinity nearly all the 
Jew fish are taken. Four years ago large numbers were 
caught here, one man informing me that he had 
hooked thirty in a forenoon. This meant nine thou- 
sand pounds of fish. Immediately after this the fish 
became scarce, and this same Mexican fisherman told 
me that it was due to the fact that the fishermen had 
cut up hundreds of Jew fish and thrown the heads 
overboard, so frightening others away. This explana- 
tion is a characteristic one, but other reasons will be 
required by Americans. 

The fish undoubtedly migrate to a certain extent, 
and vary in numbers year after year. They retire to 
deeper waters in winter, perhaps going south, being 
rarely if ever caught then ; but in summer they come 
in shore, approaching the shoals and rocky islands. 
At San Clemente they are particularly common, being 
seen by the vessels at their anchorage, moving about 
the hooks lowered down for them. 

The Stereolepis is, as stated, one of the serranoid 
fishes, related to the bass, the groupers of the south, 
and others. In general appearance it resembles a black 
bass. Of those seen by the writer, the largest was a 
little over three hundred pounds in weight, and mea- 
sured about six feet in length. The smallest weighed 
seventy-five pounds, the average being two hundred 
pounds. They attain a weight of six or seven hundred 
pounds, specimens of this size being comparatively 
rare. 

In the Atlantic (south) we have an allied form, the 
gansa or Warsaw (Promicrops itaira), that attains a 
weight of over six hundred pounds. It is known to 
the fishermen as the Jew fish, which is the common 
name for the California serranoid. 

The economic value of the Jew fish is not inconsider- 
able. It was for some years caught in large quantities 
at Santa Catalina and sold as boneless cod, which, I 
understand, is still kept up. The fish also brings a fair 
price in the market, somewhat resembling halibut in 
flavor, though the flesh of large specimens is gross and 
coarse. 




THE HABD-SCALED BASS OF THE PACIFIC. 

the one hooked by the writer required all the methods 
of shark fishing, though the runs were by no means as 
long. This specimen weighed nearly three hundred 
pounds. In hauling it in it sounded repeatedly, taking 
the line from me with considerable force. It towed a 
large boat about for some time, and was taken along- 
side only after a determined fight by my Mexican boat- 
man, then stunned by repeated blows upon the head 
with an ax ; yet it was alive and vigorous an hour 
later, when hauled ashore. 



GEOBGE HAMMELL COOK. 

This distinguished geologist was born in Hanover, 
Morris County, N. J., on January 5, 1818. He early 
turned his attention to civil engineering, which prac- 
tice he followed in connection with the laying out of 
the Morris and Essex Railroad and the surveying of 
the ground for the Catskill and Canajoharie Railroad. 
His experience soon led to a desire for a better educa- 
tion, and in December, 1838, he entered the Rensselaer 
Polytechnic Institute, in Troy, where he graduated a 
year later, with the degree of C.B. 

For two years he then devoted himself to teaching, 
but in 1840 he returned to the Institute, where he acted 
as tutor, and also pursued studies leading to the degrees 
of B.N.S. and M.S. He was made adjunct professor 
there, and in May, 1842, became senior professor, which 
was equivalent to the office of president elsewhere, 
teaching geology and civil engineering. 

In 1846 he entered commercial pursuits in Albany, 




and agriculture. In 1880 the department of chemistry 
was transferred to Professor Peter T. Austen, but un- 
til his death Professor Cook remained in charge of the 
subjects of geology and agriculture. Through his influ- 
ence, in 1864, the New Jersey College for the Promotion 
of Agriculture and Mechanic Arts was located at New 
Brunswick as a department of Rutgers College, and, 
still retaining his professorship, he became vice-presi- 
dent of the combined institutions. 

Professor Cook is, however, best known from his con- 
nection with the geological survey of New Jersey. In 
1854 he was appointed assistant geologist, and during 
the years 1855-57 contributed three annual reports on 
the work conducted under his direction, and a special 
report of the " Geology of the County of Cape May " 
(Trenton, 1857). Subsequently the office of State Geolo- 
gist was allowed to lapse for several years, but in 1864 
he presented a report on the " Geological Survey of 
New Jersey," before the two houses of the State legis- 
lature, which resulted in the passage of a law reorgan- 
izing the survey and the appointment of himself as 
State Geologist. Thereafter he published " Annual 
Reports of the State Geologist of New Jersey." In ad- 
dition to these he issued, in 1868, a royal octavo volume 
of 900 pages on the "Geology of New Jersey," accom- 
panied by an " Atlas " of eight maps. The maps relating 
to geological formations, watersheds, mineral deposits, 
etc., constructed under his surpervision are regarded 
by competent judges as the best of those published by 
the different States of the Union. He also deserves 
great credit for the " Report on the Clay Deposits of 
New Jersey '' (Trenton, 1878), which treats very ex- 
haustively of the applications of the different clays to 
their uses for fire brick, pottery, and similar applica- 
tions. Likewise of great value is the " Catalogue of th« 
Flora of New Jersey" (New Brunswick, 1881), compiled 
under his direction by Dr. Nathaniel L. Britton, 
botanist to the survey. Professor Cook probably did 
more than any other citizen of New Jersey toward the 
development of the natural resources of his State by 
his efforts in pointing out to the people the best meth- 
ods of applying science for the increase of their pros- 
perity. 

He was active in the formation of the New Jersey 
Board of Agriculture, holding the office of secretary 
from its inception, in 1873, until other duties compelled 
his resignation from that place in 1879. Meanwhile, 
however, he had charge of the annual volumes issued 
during that period, and continued a member of the 
executive committee until his death. 

In 1886 he organized the New Jersey St -.! Weather 
Service, of which he became chief director, .^nd he was 
an active member of the board of water commissioners 
of New Brunswick for over fifteen years, during part 
of which time he served as its president. He was also 
for a time a member of the State Board of Health. 

Professor Cook was sent to Europe, in 1852, by the 
State of New York, in order to study the salt deposits 
there, so that the information that he might acquire 
could be used in developing the Onondaga salt de- 
posits. Again, in 1870, he visited Europe, and, in 1878, 
he went to Paris as a delegate to the International 
Geological Congress held that year in connection with 
the world's fair. 

The honorary degree of Ph.D. was given him by the 
University of ths City of New York, and in 1866 Union 
College conferred on him the degree of LL.D. Profes- 
sor Cook was a member of the Royal Agricultural So- 
ciety of Sweden, and in the United States he was mem- 
ber of the American Association for the Advancement 
of Science, which he joined in 1850, became a fellow in 
1875, and was elected vice-president of the section on 
geology and geography in 1887. At the Cleveland meet- 
ing, in 1888, he delivered his address, choosing as the 
subject " The International Congress, and our Part in 
it as American Geologists.'' 

He was also a member of the American Philosophical 
Society (1864), of the Academy of Natural Sciences of 
Philadelphia (1869), and of the American Institute of 
Mining Engineers (1874), also, in 1887, he was chosen to 
the National Academy of Sciences. 

Professor Cook was taken ill at his laboratory on Sat- 
urday, the 21st ult., and his condition was not at first 
regarded as serious; but his failing strength, combined 
with his advanced years, prevented his rallying from 
the attack, and he died suddenly, of heart failure, in 
the afternoon of September 22, 1889. M. B. 



GEOBGE HAUUELL COOK. 

N. Y., and for two years was engaged in the manufac- 
ture of glass. He then became professor of mathe- 
matics in the Albany Academy, where he was made 
principal in 1851. 

Professor Cook had, meanwhile, become favorably 
known as an educator, and in 1853 he was called to the 
chair of natural sciences at Rutgers College, in New 
Brunswick, N. J. This chair became that of chemis- 
try, uatnral history, and agriculture in 1867, and in 
1878 was called that of analytical chemistry, geology, 



Consumption of Timber In iTIines. 

It would be interesting to know how much timber is 
used yearly in the mining industry. In the Anaconda 
mine alone, near Butte City, Mont., 80,000 feet of tim- 
ber are put under the ground daily, or at the rate of 
30,000,000 a year. At the smelting works at Anaconda, 
belonging to the same company, there are 180 cords of 
wood used daily, or 65,700 cords a year. For wood, a 
40,000 cord contract is the smallest that will be let, and 
contracts range in size up to 200,000 cords. Nearly 
1,000,000 cords of wood are kept on hand. All the tim- 
ber used for mining, purposes can be legally cut from 
government land, a privilege that mining companies, 
it is hardly necessary to say, avail themselves of when 
possible. 
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RECENTLY PATENTED INVENTIONS, 
Engineering. 

Condenser.— Charles King, New York, 

N. Y. The object of this invention is to procure fresh 
from sail water for use in boilers. The salt water is 
introduced into a chamber under vacuum, where it is 
boiled, and thesteam conducted away through a pipe 
to the water receptacle. 



Railn^ay Appliances. 

Snow Plow. — Paul Graeb, Berlin, 

Gtrmany. Two pairs of helical blades are mounted on 
shafts in front of a carriage, one in advance of the 
other. Rotary motion is imparted to these shafts from 
the front wheels of the locomotive. The snow, as it is 
cut by the blades, is thrown to the sides of the track. 

Car Brake. — Fred Miller, of Johns- 
town, and George Gregory, of Braddock, Pa. A cylin- 
der is mounted under thecar, into which is passed some 
fluid under pressure, and under the control of the en- 
gineer. By increasing or decreasing the pressure in 
the cylinder, the piston is forced out or in and the brake 
mechanism set or released. 

Car Coupling.— Frank Pardee, Hazle- 

ton, Pa. Two jaws are pivoted in the link opening of 
the drawhead. and they are so arranged as to fall and 
engage the link as it passes into the drawhead. The 
link is released by separatmg the jaws, which may be 
done from the top or at the side of the car. 

Car Coupling.— Simon J. Freeman, 

Bradford, Pa. This coupling consists of a hook that is 
mounted horizontally, but has a vertical movement for 
uncoupling. A spring-actuated lever is mounted at 
the side of the drawbar, and bears against the corre- 
sponding hook of the other car during coupling, and 
forces the hooks into engagement. 



mechanical. 

Automatic Vending Machine. — 

Fred. B. Cochran, New York, N. Y. This is a new 
design of machine in which, when a coin is placed in 
the slot, the clock mechanism is set in motion, the goods 
delivery mechanism is tripped, and the article delivered 
into the chute, whence it is removed by the purchaser. 
If a coin of light weight be used, the mechanism will 
not trip, and the article will not be delivered. 

Warp Plaiting Machine.— Clayton 

Denn, Philadelphia, Pa. In this machine the warp is 
passed through a lube which receives alternately a 
vibrating motion in two directions at right angles to 
each other, mechanism being provided by means of 
which an alternately slow and fast swinging motion 
will be imparted to said tube. 



Stove.— Daniel Hubbard, Oswego, N. 

Y. This stove is so constructed that the products of 
combustion are conducted through the fire pipe into a 
chamber that serves as a jacket to the stove and 
renders the radiation intense, while the cold air enter- 
ing the stove is heated before it reaches the combus- 
tion chamber, thus causing the escaping carbonic acid 
gases to be consumed. 

Preserve Can. — Adolf Otto, Neu- 

bukow, Germany. This is a can for preserving fruit i r 
vegetables, in which the cover section is provided with 
vent valve for the escape of gas or steam, and which 
when closed hermetically seals the vessel. 

Box Cover. — Simon B. Simon, New 

York, N. Y. A sliding lid having a rib on its under 
side, which fits into a recess in the wall of the box, so 
that when the same is rotated, the rib will bear against 
the wall of the recet^s and will turn the lid on its pivot. 

Show Case. — William C. Rood, 

Quincy, 111. This show case consists of a main frame 
having a sloping glass front, a pivoted inlet frame 
which holds the goods or articles, and which may be 
swung out when the latter are to be removed. 
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Agricnltnral. 

Brake for Thrashing Machines. — 

JohnW. Lefevre . i Lorenzo D. Young, Jr., Toledo, 
Iowa. This is de?i„iied to be operated from the top of 
the machine, and is so constructed that the brake may 
serve to lock the wheels when the thrashing machine is 
in operation. 

Cattle Tag. — Daniel H. Talbot, 

Sioux City, Iowa, This tag is composed of two parts 
to be united by a connecting ethank on opposite sides of 
the ear of the animal to be marked. I'he name of the 
owner may be printed on the face of one of the button 
sections. 

Corn Cutter. — Mr. Harry Willits, 

New Boston, 111. A machine for cutting corn on the 
ear. A wheel, which is rotated by means of a treadle or 
otherwise, is provided with segmental cutters having 
oppositely inclined cutting edges. The corn is fed 
between these knives through a chute. 



Jlliscellaneous. 

Carriage Axle. —Joseph Blair, St. 

Charles, Quebec, Canada. This is an axle of novel 
construction provided with an oil reservoir by means of 
which the axle spindle may be lubricated without re- 
moving the carriage wheel. 

Clasp. — Francois Lamboley, New 

York, N. Y. A clasp for cloaks, robes, gloves, etc., 
which consists of a main plate secured to the garment, 
and an outer plate hinged by a spiral spring to the 
main plate and having a catch which engages with a 
stud on the latter. 

Ornamental Wooden Panel.— 

Wm. Schumacher, Brooklyn, N. Y. This consists of a 
wooden strip or panel which has been ornamented with 
paper designs and then stamped in a die, the paper 
being thereby pressed into the surface and the edges 
below the surface of the wood. 

Baseball Shoe. —William Croner, 

Brooklyn, N. Y. Metallic plates are inserted between 
the insole and sole of the shoe, so that the spike plate 
when attached to them will do no injury to the ball of 
the foot. 

BoLT; — John H. Slater, Stanton, Neb. 

This is a door bolt mounted to slide in a casing secured 
to the door, and is provided with a bail hinged on the 
bolt casing, and servingto lock the bolt in place. 

Necktie Box. —Joseph Cohn, New 

York. N. Y. This is a box designed to hold several 
neckties in a frame, and provided with a tray also 
designed to hold neckties, this being connected to the 
niain part by a link pivoted at the side of the same, so 
that the tray may be closed into the box or raised above 
it vertically for exhibiting the contents. 

Cooking Vessel.— Henry Bodenstein, 

Staatsburg, N. Y. This utensil is so constructed as to 
prevent the odors of cooking from passing into the 
room. Around the top of the vessel is arranged an an- 
nular flange into which fits the cover, and when filled 
with water, the vessel at this point is sealed. A pipe 
connects the interior of thevesselwith theflrechamber 
for the passage of fumes or vapor. 
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18. Sketch of the Fitzwilliam museum, Cambridge. 

Half page engravimg. 

19. Entrance doorway to the ceramic and mosaic sec- 

tion, Paris exposition. 

20. Bedroom of the Shah of Persia, in the Hotel de la 

Rue Copernic, Paris. 
31. Miscellaneous Contents : An acoustic trouble. — 
Evils of large drain pipes. — The giant redwoods. 
— Use of dynamite in making foundations, — 
Cement for stone. — Ornament. — Cypress. — A 
talk with a quarryman. — Slate an unsafe roofing 
for mills, — Memorial pulpits, illustrated. — An 
ornamental chimney, illustrated. — Planting straw- 
berries.— The camera as a witness in a suit for 
damages,— Extensive and successful trusts: the 
co-operative building system. — A model bedroom. 
— The painter and the architect. — Woods for 
finishing. — An improved wood finish for in- 
teriors, illustrated. — Decoration of interiors 
with " Lignomur," illustrated. — A substitute for 
glass. — Artistic surroundings enhance morals. — 
An improved woodworking machine, illustrated. 
—House heating! — The homes of the poor. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO.. Publishers, 

361 Broadway, New York, 



A U books, app,, etc., cheap. School of Electricity, N.Y. 

Experienced patent salesman wanted to sell recent 
suspension bridge patents. Address E. E. Runyon, 
Tioga, Texas. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Wanted — Information how to electroplate steel with 
some metul that will allow its being used in salt water or 
weak solutions of sulphuric acid. Any party giving the 
required information will be liberally paid. Address 
lock box R, Patchogue, N. Y. 

Wanted— Experienced mechanical draughtsmen. Ap- 
ply at the Baltimore Sugar Refining Co., Curtis Bay, A. 
A. Co., Md. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co., 138 and UO Centre St., New York. 

Manufacturers in iron and wood desiring plain, 
broad insurance at moderate rate should address the 
General Fire Insurance Company (mutual), 96 Broadway, 
New York. Edward A. Swain, President. 

The Eclipse hydraulic elevator is absolutely safe. No 
ropes or cables. Cannot fall orfreeze. Tuerk Hydraulic 
Power Company, 12 Cortlandt St., New York. 

Wire Rope Tramways for the economical transporta- 
tion of ores and other materials. Quarry hoists. Wire 
rope of all kinds. The Trenton Iron Company, Trenton, 
N. J. New York office, Cooper, Hewitt & Co., 17 Burling 
Slip. Western agents, Fraser & Chalmers, Chicago, 111. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, add blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, III. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

The Holly Manufacturmg Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., Laight and CanalStreets, New York. 

Gun and Machine Makers' Screwdrivers, drop forged 
in best Tool Steel. Billings & Spencer Co., Hartford, Ct. 

Rubber Belting^ all sizes, 77}4 per cent from regular 
list. All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street. New York. 

SteamHammers,ImprovedHydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-ofE 
Couplings. The D. Frisbie Co.. 112 Liberty St., N. Y. 

*' How to Keep Boilers Clean." Send your address 
for free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 

Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
etc. I^^ A profltable business for a man withsmall capi- 
tal. Also lanterns for home amusement. 180 page cata- 
logue free. McAllister, Optician, 49 Nassau St., N. Y. 

Rod, pin, and dowel machines, 1,000 to 3,000 lineal 
feet per hour. Rollstone Machine Co., Kitchburg, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 



J^^Sendfornew andcomplete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



NEW BOOKS AND PUBLICATIONS. 

The Wherewithal System. The 
Wherewithal Publishing Company, 
Philadelphia, Pa. Price $1. 

This is a move in the direction of systematizing 
methods of thought. It consists of a tablet with seven 
questions, arranged in order, designed to be applica- 
ble to the consideration of all topics. Any given sub- 
ject is assigned as an exercise, and then these seven 
questions relative to it have to be answered. In this 
way a composition or little treatise is formulated and 
written out by the scholar. There is really a great deal 
in the method. Its best proof is to apply it to some 
subject, when it will be found surprising how it draws 
out one's ideas. It appears a useful adjunct to educa- 
tion, and might receive extensive application in fami- 
lies as well as in schools. 

Convenient Houses, with Fifty Plans 
FOB the Housekeeper. By Louis 
H. Gibson. New York : Thomas T. 
Crowell & Co. 1889. Pp. 321. Price 

$3.50. 

Fifty plans for houses, with numerous views of the 
exteriors, form the basis of the present work. The 
general subjects appertaining to house building are 
very excellently treated, largely from the standpoint of 
the relations between architect and client. This gives 
it a practical and graphic cast that is very acceptable. 
It is a book rather for the business man who contem- 
plates building than for the professional architect or 
builder. Estimates of the cost of the different houses 
are included. The opening ©f the preface gives the 
spirit of the book in stating that it is intended to deal 
with houses in a housekeeping spirit. 

Dictionary of Electrical Words, 
Terms, and Phrases. By Edwin J. 
Houston, A.M. The W. J. Johnston 
Co., Ld.. New York. 1889. Pp. iv, 
640, 15. Price $2.50. 

What has become a real want in electrical science, or 
rather in its literature, is supplied by this volume, which 
contains a very numerous collection of definitions, 
which are amplified to all needful extent, so as to 



make it a brief treatise on the science, while illustra- 
tions are used liberally wherever required to illustrate 
the subject matter. The words and titles defined are 
printed in heavy type so as to strike the eye immedi- 
ately. The book should be in every scientific library. 

The American Amateur Photo- 
grapher. By F. C. Beach and W. 
H. Burbank, New York, and Bruns 
wick, Maine. The American Photo- 
graphic Publishing Company, pub 
Ushers, Brunswick, Maine. Pp. 40. 
Price $1.50 per year, single copies 15 
cents. 

This is a new illustrated monthly magazine devoted 
especially to amateur photography in its many differeni. 
forms and phases, and being edited by two well known 
amateurs, and published independent of any trade in- 
terest, its success seems well assured. From an in- 
spection of the first four numbers we find an abundance 
of original material of practical value to the skilled 
and unskilled photographer, with illustrations of home- 
made apparatus, and examples of some of the best 
photographs receiving diplomas at the Philadelphia 
joint photographic exhibition. All of the latest papers 
relating to photography read before the prominent 
photographic associations are printed, while a careful 
digest of their proceedings is also given. In addition, 
the special foreign correspondence column, giving the 
latest photographic intelligence from abroad, is quite a 
valuable feature. The October number has a full page 
illustration entitled "The Heart of the Forest,'' by 
Dr. Charles L. Mitchell, reproduced from a diploma 
photograph; an illustrated article on canoe and camera 
by F. A. Hetherington, of considerable interest to 
canoeists; and an illustrated sketch of the Chicago 
Camera Club. There are also practical articles on 
" Lenses," "Photo-Micrography," " Lantern Slides and 
Lantern Slide Making," '* Eikonogen— a New De- 
veloper," and (illustrated) a new " Swing-Back Attach- 
ment for Detective Cameras," and special apparatus for 
"Developing Plates by White Light." Other papers of 
general interest arc: *'The Joint Photographic Exhi- 
bitions," by Robert S. Redfield, and " Suggestions as to 
the Use of Certain New Organic Reducing Agents as 
Developers," by James H. Stebbins, Jr. At the end is 
a list of photographic patents and of dark rooms at 
various hotels open to the use of amateurs. Enough 
has been mentioned to show the varied quality of the 
contents,';which together with the fine typographical ap 
pearance of the magazine, will make it of interest to 
the general reader and specially attractive to the 
beginner. The reliable formulas given in each number 
are alone worth the subscription price. A ma<;azine 
conducted such as thia is, by practical men, should and 
no doubt will receive a generous support from the 
rapidly increasing army of amateur photographers. 
The New York office is at 22 Burling Slip, N. Y. 

Practical Hygiene, Hygiene and 
Public Health. By Louis C. 
Parker, M.D. Philadelphia : P. 
Blakiston, Son & Co. 1889. Pp. 
xvi, 471. Price $2.50. 

The ground covered by this work is very extensive, 
yet by condensing or rather by accurately classifying 
the topics treated, a quantity of valuable information is 
brought together within its covers. Water, disposal of 
sewage, ventilation, warming and lighting, climate and 
meteorology, soils and building sites, foods, beverages 
and condiments, exercise and clothing, contagia and 
hospitables, with statistics and notes on analysis and 
bacteriology, are included in its plan, and their recital 
will give some idea of its scope. Numerous illustra- 
tions add to the value of what would in any case be an 
import^t work for every one. 

A I^OPULAR Treatise on the Winds. 
/ Comprising the general motions of 
/ the atmosphere, monsoons, cyclones, 

tornadoes, waterspouts, hailstorms, 

etc. By William Ferrel, M.A., Ph.D. 

New York : John Wiley & Sons. 1889. 

Pp. ix, 505. Price $4. 

This work treats of its titular subiect in considerable 
detail. It includes the consideration of the constitu- 
tion and nature of the atmosphere,the motions of bodies 
relative to the earth's surface, including the effects 
thereon of centrifugal force and of the deflecting force 
of the earth's rotation. After speaking of climatic influ- 
ences and of the general circulation of the atmosphere, 
the specific kinds of storms are taken up, such as mon- 
soons, tornadoes, cyclones, and thunderstorms. From 
its length and this abstract of its contents it will be 
evident that the intention of the author is to treat the 
subject fully, and by a reference to the book it will be 
seen that this is well carried out. It is a valuable con- 
tribution to meteorological science, A few illustra- 
tions are given where required. An appendix is sup- 
plied by the author, and a good index closes the work. 



A Treatise on Masonry Construc- 
tion. By Ira C. Baker. C.E. New 
York : John Wiley & Sons. 1889. 
Pp. XV, 552. Price $5. 

This is an eminently satisfactory treatise on ma- 
sonry, treating of the materials used, the characteristics 
and methods of determining the same, the preparation 
and use of materials, laying of foundations and com- 
pleting of structures in general, the strength of ma- 
terials, and the bearing power of piles. Coffer dam 
work, both freezing and pneumatic processes, are given 
in consideratle detail. The construction of dams, now 
of especial Interest in view of operations proposed to be 
conducted in the vicinity of this city, is treated in one 
portion of the work. It is throughout a combination 
of theory and practice that is very attractive, and it 
seems to fill a want not heretofore adequately provided 
for in the ordinary literature of the subject. The 
author modestly claims that it is an outgrowth of the 
needs of his own class room, he being professor of 
civil engineering in the University of Illinois, but it is 
far more than a text book. 

^P^Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. 

Address Munn & Co., 361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attent'on will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inqiiiriew not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written lufornaation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentlllc American Snpplements referred 
to may be iiad at the ollice. Price 10 cents each. 

Boohs referred to promptly supplied on receipt of 
price. 

inineralM sent for examination 8hoald be distinctly 
marked or labeled. 



(1415) N. R. E. asks as to size, amount, 

etc., of wire for simple induction coil, to be best 
operated by cell of Grenet battery. A. If your Grenet 
cell is of about 1 quart capacity, a coil of the following 
dimensions will answer. Core, a bundle of soft iron 
wires % inch in diameter and 4 inches long. Primary, 
two layers of No. 18 magnet wire. Secondary, twelve 
layers No. 3G wire. 

(1416) D. J. B. B. asks : 1. What E.M.F. 

Is required to run simple electric motor described in 
Supplement, No. &41? ;A. 16 volts. 2. Will the C. & C. 
battery of two cells run it? A, It may run it, but with 
little power. 

(1417) H. A. L. writes : I intend to 

make a spark coil for gaa lighting; kindly inform me 
through your valuable paper how this can be done. 
Will a length of 10 inches do for the coil? What num- 
ber wire or how much of it will it be necessary to use 
for winding? Which is best, an iron rod or a bundle of 
iron wire, and what diameter should the iron have? A. 
Upon au iron wire core ^ of an inch in diameter and 10 
inches long, wind four or five hundred feet of No. 18 
magnet wire. This will form a coil suited to your pur- 
pose. 

(1418) H. M. K.— In artillery practice 

there is danger in sponging a hot gun, if the piece is hot 
enough to make steam rapidly. Also the sudden cool- 
ing of the hot iron surface may originate defects in the 
metal from its too sudden contraction. 

(1419) Sister Clotilde asks : 1. Which 

planet's orbit has the greatest dip? A. Mercury, 7* 0' 
7"'71, of the primary planets. Pallas, 30°, of the minor 
planets. 2. What twelve stars whose actual distances 
are known? A. a Centauri, 61 Cygni, 21,185 Lalande, 
b Centauri, m Oassiopeise, 34 Groombridge, 21,258 
I^alande, 17,418 Oeltzen, Syrius, a Lyra, and many 
others approximately in years of transmission of light. 
See Astronomy, by Newcomb and Holden, $2 mailed. 3., 
What advantage has Wimshurst's electrical machine 
over Holtz's or Cane's? A. The main advantange of 
the Wimshurst machine is that it will work on moist 
days, whereas the other machines will not. 

(1420) W. F. E. writes: Wehavealotof 

sal-ammoniac which I think contains about 75 per cent 
of table salt ; will you inform me of aslmple test I can 
make to see if it does? A. Heat to low redness. This 
will volatilize the sal-ammoniac, which will go off in 
clouds; the salt will for the most partremain. By doing 
this with a weighed portion you can weigh the residue 
and determine closely the percentage of salt. 

(1421) T. Gr. writes : Is there any way of 

gluing meerschaum together? A. The following receipts 
are given: a. Milk is allowed to stand until the cream 
has risen. It is then sitimmed off thoroughly. The 
skim milk is allowed to stand until it curdles; it is fil- 
tered, and the casein left on the filter is washed with 
rain water. Finally the casein is tied up in a rag and 
boiled in water and allowed to dry, being spread upon 
blotting paper. It is dissolved in water glass solution, 
which is then thickened by addition of freshly burned 
magnesia and is used at once. b. Use quicklime mixed 
with white of egg to a thick cream, c. Use 5 parts plas- 
ter of Paris and 2 parts quicklime well ground to- 
gether. Rnb white of egg on parts to be united, mix the 
l)laster with white of egg, in above proportions, and 
apply at once. 

(1422) J. C. asks (1) if I could get be- 
yond the rarefied air, could I live in the ether? A. No. 
2. Which of the below named travels the quickest in a 
second? Light, heat, lightning, sound. Also name them 
in their order. A. Light, and so-called radiant heat, 
both of which are now considered manifestations of 
the action of ether waves, travel at about 180,000 miles 
per second ; sound travels at about 1,125 feet per second ; 
the speed of lightning is uncertain; it is probably less 
than that of light. 

(1423) C. F. McC. writes : Vegetable 

parchment is penetrated by water but not by oil. Can 
you tell me anything that will waterproof it? A. Dry 
it by heat, and while still warm apply paraffin, melting 
it with a hot iron. As an aqueous application we would 
suggest the use of a solution of gelatin or white glue fol- 
lowed by soaking in a solution of tannic acid or bi- 
chromate of potash. 2, I have some powdered asbestos, 
also some powdered soapstone. I have tried to mix 
them with oil to make a paint,but without much success. 
Can you give me any directions? I understand that they 
are used in paint. Would turpentine be better than oil? 
A. Both should be perfectly dry. Repeated and long- 
continued grinding is^ssential formixingpaint. Make 
of thick consistency for the grinding; afterward it can 
be thinned by simple mixing process. 

(1424) J. H. E. — It is not necessary to 

serve an apprenticeship in a shop to become a marine 
engineer, although shop experience is of much help. 
The apprenticeship should be in the fire and engine 
room. Start as a fireman, and study the principles from 
books on marine engineering. 

(1425) S. T. C. asks how to fix the colors 
on tin, such as is used to cover trunki. A. Colored 



varnishes or japans are used. For trunk work the 
japana are baked on in an oven. For the poorer or 
cheaper class of work, air-drying varnishes are used. 

(1426) O. D. asks : 1. In preparing 

stock solutions ofpyro and sulphite of soda and sal soda, 
I think that I allowed a very few crystals of sal soda 
that were clinging to the graduate to mix with the pyro 
and sulphite soda, for the last named solution has taken 
on a light brown color. Will this injure it in any way? 
A. No. 2. Will a few stray rays of light from the 
moon injure a dry plate? A. Ves ; if kept in the light 
long enough. 3. Js there any actinic power in moon- 
light? A. Yes; an hour's exposure with full aperture of 
the lens will produce a negative. 4. I have one of 
these old Swiss clocks with a bird that comes out at 
every hour and cuckoos the hour. The arm of the 
escapement lever was broken some time ago. Can you 
tell me where I could obtain another? A. Try Tiffany 
Co., Union Square, N. Y. 

(1427^ C. R. asks : What would be the 

difference of the surface of a six-foot wheel resting on 
the rail, over a two-foot wheel? If any, how much ? A. 
As the contact of a circle with a straight line is 
mathematically infinitely small, whatever the size of 
circle, the contact of a car wheel upon a rail can only 
be made a measurable quantity by the compression of 
the jieriphery of the wheel or surface of the rail. Exact 
figures cannot be given, as much will depend on the 
nature of the metal of rail and wheel. 

(1428) W. Gr. N.— For the horse power of 

your engine: Multiply the square of the diameter of 
the cylinder by 0*7854, and this product by the mean 
pressure on the piiton, and the last product by the 
piston speed in feet per minute, and divide by 33,000. 
The mean pressure on the piston depends upon the 
point of cut-off, and may be obtained from engineering 
books. See Engineer's Handy Book, by Roper, mailed 
for $3.50. 

(1429) B. A. H. — The red color in 

bricks is due to oxide of iron. It can, in some clays, be 
removed by treatment with acid. It will probably not 
pay to make yellow brick from such clay alone. See 
an excellent work on ''Brick, Tiles, and Terra Cotta," 
which we mail for $5. 

(1430) T. J. P. asks about the use of 

sugar to clean boilers, the amount necessary for a twelve- 
horse power thrashing engine, that uses water from 
wells, ponds, and creeks, and how applied or put in the 
boiler? A. Use a pound of sugar dissolved in water, to 
which add as much sal soda, pumped into the boiler 
once a week or fortnight. Blow the boiler out after it 
has been in one day. 

(1431) J. A. M.— The variation in the 

time of the sun's rising and setting is due to the equa- 
tion of time caused by the eccentricity of the earth's 
orbit. The '* international date line" is a meridian in 
mid Pacjffc Ocean, 180" from Greenwich. 

(1432) J, J. E. writes : I have a piece 

q£-sheet brass which is polished. How shall I make a 
transparent lacquer for it? A. Make a thin lacquer by 
dissolving shellac in 95 per cent alcohol. Let it stand in 
a bottle a few days to settle, then decant the clear 
solvent. Heat the plate to the temperature of boiling 
water and varnish quickly. 

(1433) T. H. B. asks (1) for the process 

of making ice (artificially). A. A number of ways are 
employed. One depends on the vaporization and re- 
condensation of liquefied ammonia (NH3). By pump- 
ing it into receivers, it is brought into the liquid state, 
and on being released from pres-sure it volatilizes, and 
by absorption of heat energy reduces the temperature 
far below the freezing point. We refer you to our 
Supplement, Nos. 33, 35, 73, 171, 215, 252, 254, 274, 388, 
320, 335, and many others for illustrated descriptions of 
different ice making machines, depending on the expan- 
sion of air and other principles for their operation. 3. 
Strictly speaking, does the boiling point of water depend 
solely upon atmospheric pressure? A. Ie depends on 
many other factors as far as the temperature of starting 
into ebullition is concerned. The presence of salts, 
nature of the containing vessel, and intensity of heat ap- 
plied all affect it. The temperature of steam at atmo- 
spheric pressure is the constant used in adjusting or 
graduating thermometers. 3. If pressure of atmosphere 
were removed, what result would follow as to water? 
A. It would evaporate instantly. 

(1434) W. W. J. asks : 1. Was there 

ever an engine or motor built on the principle of de- 
composing water in the cylinder by electricity, and 
then exploding the gas thus generated by means of an 
electric spark? If so, where can I get a description of 
same? A. A search among patent records would be the 
first step to take in finding such an invention. The 
idea seems not very practical. 2. What is the difference, 
if any, between electricity generated by chemical pro- 
cess and that generated by friction, magnets, and other- 
wise? A. The difference is in tension or potential; 
frictional electricity has very high tension compared 
with that generated by a battery, 

(1435) W. L. C. asks : How old was 

Edison (the inventor) when he obtained his first patent? 
A. Edison was born February 11, 1847. His first 
American patent is dated June 1, 1869. 

(1436) J. N. H. asks : How far should 

grate bars be set from a 48 in. tubular boiler to give 
best results in burning sawdust? A. 30 inches. See 
methods of setting boilers for different kinds of fuel in 
Scientific American Supplement, No. 634. 

(1437) Gr. B. M. writes: My work is 

electrotyping. We throw in our sweepings to the electro 
kettle, and after " burning off" we find lumps of such 
as is the specimen inclosed floating in the electro metal. 
A. The lumps are antimony, and are sometimes found 
after melting old metal; they may be disposed of by 
adding lead and tin. 

(1438) W. N. B.— The forked rod, 

called "divining rod,*' held in a person's hands, is in so 
delicate a state of equilibrium as to be influenced by 
almost imperceptible muscular movements. The 
pr*^sence or absence of water has nothing to do with its 
action, except as it affects the imagloatiou of the 
operator. 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplatinj; the securing of patents, either at home or 
abroad, are invited to write to this ofBce for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC Ambrican, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For ivhiclt Letters Patent of tlie 
United States ivere Granted 

October 8, 1889, 

AND EACH BdARINO THAT DATE. 

[See note at end of list about copies of these patents.] 



Advertising device and cigar tip cutter, com- 
bined, F. R. White 412,314 

Agricultural machine, U. H. Ijittle 412,638 

Air compressor. U. Cummings 412,474 

Alarm. See Burglar alarm. Door alarm. 

Axle, carriage, J. Blais 412,453 

Axle lubricator, c»r, J. F. Birchard 412.233 

Axle lubricator, car, G. P. Sherman 412,424 

Axles and skeins, making collars for, J. J. Isher- 

wood 412,389 

Bandage, suspensory, A. J. Wells 412.441 

Bar. See Planing machine g<iide bar. 

Barrow, charging, G. C. McNeil 412,342 

Bathing apparatus, C. F. L. Dittmann — 412,244 

Batteries, electrolytically reducing plates for sec- 
ondary, S. C. C. Currie... 412,323 

Battery. See Secondary battery. 

Battery connecting device, electric, W. F. Smith.. 412,34V 

Battery connector, W. F. Smith 412,346 

Battery plates, frame for secondary, W. F. Smith 412,345 

Beam, compound fireproof. W. H. Drake 412.485 

Bed bottom, spring, H. M. Henry 412.612 

Bed bottom, spring, A. Huber 412,506 

Bed, combination. C. Bigeon 412,232 

Bed, folding, J. David 412,478 

Beer, etc., apparatus for the pasteurization of, 

W. Kuhn 412.632 

Belting machine, J. N. Brown 412,364 

Bicycle, water, C. Jorgensen 412,391 

Bit holder, brace, H. N. Parker 412,535 

Boat. See Dredging boat. Flat bottomed boat. 

Bobbin, J. H. Wells 412,686 

Boiler. See Domestic boiler. Wash boiler. Water 
tube boiler. 

Boiler cleaning device, C. Brown 412.458 

Boiler try-gauge, G. W. Rodgers 412,416 

Bolt. J. H. Slater 412,551 

Book stapling machine. J. Lyman 412.712 

Boot or shoe lasting machine, T. Brining. ..412,235, 412,2;{(i 

Boring undercut holes in metal, H. James 412,503 

Bottle for liquid bluing, J. C. Chamberlain 412,366 

Box. See Card board box. Curb box. Feed box. 
File box. Necktie box. Packing box. 

Braiding machine, D. Drawbaugh 412,369 

Brake. See Car brake Thrashing machine 
brake. Track brake. Wheel brake. 

Brick kiln, F. P. Meyenberg 412,399 

Bricks, machine for repressing, Baird & Cornell.. 412,230 

Bridle, R. S. Kinkead 412,2r^ 

Brush, A. H. Grunewald 412,384 

Brush, M. Young 412,692 

Brush keeper. A. L. Canon 412,461 

Brush nailing machine, L. Strickel 412,305 

Burglar alarm, C. Phelps 412,661 

Burner. See Gas burner. Gasolin vapor burner. 

Button or ornament. F. Kerrigan 412,512 

Cable gripping device, T. H. Ross 412,671 

Can heading machine, K. E. Angell , 412,584 

Can heading machine. C. W. Sleeper 412,552 

Cane, combination walking. Flam & Brandt .... 4l2,;!79 

Car brake, W. Joslin 412.392 

Car brake, B. F. Manier '. 412,640 

Car brake. Miller & Gregory 412,520 

Car coupling, P. Campbell 412,597 

Car coupling, A. Fox.... 412,380 

Car coupling, S. J. Freeman 412.492 

Car coupling, I. Hazelton 412,706 

Car coupling, R. Matheson ... 412,519 

Car coupling, W. McConway 412.405 

Car coupling, K. Pardee 412.53tf 

Car coupling link adjuster, T. H. Qilham et al 412,381 

Car driving gear, E. Samuel 412,298 

Car, freight, C. H. Kiooball 412,270 

Car. heater. M. H. Morley 412,284 

Car sanding apparatus, railway, 'Muller, Jr., & 

Cuming 412.402 

Car uncoupling device, railway, E. H. Janney 412.259 

Car wheel balaneiuEr machine, W. P. Barclay., 412.360 

Cars, air brake apparatus for, R. W. Bayley 411.695 

Cars, electric motor for railway, W. M. 

McDougall 412,523 

Card board box, P. J. Muller 412,649 

Carriage bow socket, W. J. Piatt 412,291 

Carriage corner irons, process of and apparatus 

for manufacturing, E. C. Porter.... 412,663 

Carrier. See Cash carrier. Sheaf carrier. 
Case. See Latch case. Lock case. Show case. 

Cash carrier. R. O. DouErhty , 412.245 

Cash register and indicator, A. M. Harrison 412,611 

Caster, A. B. Diss 412,484 

Caster, J. E. Treat 412,308 

Casting apparatus, metal, S. W. Wilkinson 413,687 

Cattle guard, J. Vail 412,310 

Celery bleacher. G. W. Rugg 412,672 

Chair. See Folding chair. Rail chair. Surgical 
chair. 

Chair attachment, J. Hogan 412.617 

Chisel, naortising, A. P. Tjanterman 412,275 

Chuck, G. P. &C. R. Andrews 412.229 

Churn, C. Graf 412,250 

Cigar box label attachment, C. H. Fessenden 412,488 

Clamp. See Rubber dam clamp. 

Clasp, F. Lamboley 412.514 

Clay reducer, W. Burkman 412,321 

Clutch, friction. N. Shaw 412,674 

Coal drilling machines, miner's grip or bracket 

for supporting, A. T. Moats 412,522 

Coal elevators, trimmer or gatherer for, L. D. 

Howard 412,631 



Coal or ore bins, 'discharge apparatus for, J. V. 

Bricson 412,374 to 412.376 

Coal receptacle, Farley & Strong 412,487 

Coffee or tea pot, L. J. Richards 412,667 

Coffee roasters, apparatus for use in connection 

with, G. S. Huneerford 412.388 

Coiling metal rods, device for, F. G. Tallmao 412.565 

Coil'ng wire rods, machine for, F. Q. Tall man 412.564 

Coin operated apparatus, H. M. Wilson 412,315 

Collar, horse, J. W. Ringrose 412,543 

Coloring matter, A. Herrmann 412.613. 412,615 

Coloring matter, azo. A, Weinberg 412,440 

Coloring matter, preparing, A. Herrmann 412,614 

Column, strut, girder, etc., W. J. Lee 412.397 

Commode, J. Kinney , 4l2.27;i 

Commutator, C. F. Winkler 412,;i50 

Condenser, C. King 412.271 

Cooking or heating vessel, H. Bodenstein 412,45.'i 

Cooling apparatus, liquid, J. M. Pfaudler 412.290 

Copies of writings, drawings, etc., apparatus for 

reproducing, M. A. Levy 412.635 

Corn cutter, H. Willits 412,578 

Corset, T. S. Gilbert 412,494 

Cotton gins, trunk and condenser for, C. Young.. 412,600 
Coupling. See Car coupling. Pipe coupling. 
Steam coupling. Thill coupling. 

Cover for receptacles, swing, S. B. Simon 412,550 

Crayon sharpener, cushion, and weight, com- 
bined, Mills & Morphett 412.401 

Crock press, M . J. Housel 412,504 

Crusher. See Ore crusher. 

Cultivator, C. Nover 412.654 

Cultivator, gopher, D. SnellinK 412,426 

Cultivator tooth, H. Agan 412,445 

Cup. See Grease cup. Sponge cup. 

Cupping device and vacuum pump, combined, H. 

R. Allen 412,446 

Curb box, A., Jr., & F. Keller 412.710 

Cutter. See Corn cutter. Dado cutter. Meat 
cutter. Tube cutter. 

Dado cutter, W. R. Fox (r) 11,03:1 

Derricks for cranes, apparatus for operating, 

McBride & Fisher 412,525 

Die. See tieeling machine nail die. 
Digger. See Potato digger. 

Dish^or cup, soap, W. A. Hamilton 412,499 

Distilling apparatus, P. Napolea 412,407 

Domestic boiler, Phillipy &3Dealy 412,662 

Door alarm, electrical, D. H. Streeper 412,563 

Door register, automatic, C. W. Beck 412,588 

Dough raising apparatus, J. F. Case 412,466 

Draught equalizer. I. Gennette 412,248 

Draught equalizer, L. Kendlle 412,263 

Drawer pull, D. N. Plume 412,537 

Dredging boat. A. Languet 412,841 

Drier. See Revolving drier. 
Drill. See Ratchet drill. 

Drill press, A. P. Sibley 412,677 

Edger for cutting dimension lumber, gang. Mor- 
row & Heine 412,646 

Electric circuits, "artificial resistance for, C. B. 

Askew 412,449 

Electric conduit, J. P. Gushing 412,476 

Electric current indicator, J. J. Wood 412,354 

Electric generator governor. P; J. Tracy 412,567 

Electric machine, dynamo, C. F. Winkler. 

412.349, 412,351, 412.352 
Electric machine or motor.ldynamo. C. F. Winkler 412,353 
Electric machine regulator, dynamo, W. H. El- 
kins 412,700 

Electric motion controller, G. S. Neu 412,529 

Electric signal controller, G. S. Neu 412,530 

Elevator. See Pneumatic elevator. 

Elevator safety device, W. P. Gibson 412,329 

Elevator valve mechanism, W. P. Gibson 412,327 

Elevators, automatic stop mechanism for, W. P. 

Gibson . . , 412,328 

Elevators, electrically controlled speed governor 

mechanismfor,W. P. Gibson 412,332 

Elevators, electrically controlled valve operating 

mechanism for. W. P. Gibson 412,333 

Elevators, valve operating device for, W. P. Gib- 
son 412,330 

Elevators, valve operating mechanism for, W. P. 

Gibson 412,.3.S4 

Embroidery cutting machine, C. White 412,573 

Engine. Sea Steam engine. 

Engine lubricator, steam, H. E. Kay 412.393 

Envelope, Frymire & Derr 412,;t25 

Evaporating pan, J. L. Becker 412,231 

Excavating coal, etc., device for, McBride & 

Fisher 412.524 

Excavator, McBride & Fisher 412.526 

Exhibiting device, F. N, Cottle 412,698 

Expansible wheel for endless carriers, etc., 

McBride & Fisher 412,527 

Eyeglasses, J. Currin 412,239 

Eyeglasses, W. S. Wells 412,442 

Fabrics, machine for beating and combing cut 

pile, J. Baer 412,450 

Fan, power, P. Murray, Jr 412,404 

Faucet, self-closing, L. J. Rice 412.542 

Feed box, W. V. Snyder 412.301 

Feed cutter box, C. C. Smalley 412.302 

Fence, U. A. Holibaugh 412,387 

Fence machine, Leinard & Sheets 412,634 

Ferrule skimming machine, C. S. Smith 412.344 

File box, M. R. Jewell 412,625 

File, letter, W.Stier 412.562 

File, paper, M. R. Jewell 412.624 

Filtering and clarifying water. A. C. Newcomb.... 412,408 

Fire escape, G. Klipp 412,630 

Fireplace and heater. Cloud & Dearman 412,468 

Fishing -reel, J. M. Kep:er 412.629 

Fishing reel, J. Vom Ilofe 412,685 

Flasks, safety apparatus for carbonic acid gas, J. 

Fleischer 412,702 

Flat bottomed boat, M. S. Pool 412.413 

Folding chair. K. T. Hurlburt 412,338 

Folding chair, A. B. Mllliken 412,400 

Folding table, Wise & Petersen.... 412,316 

Foot power. J. Kelly _. 412,711 

Forgings, machine for making rolled, C. E. 

Gould 412,3S.> 

Frame. See Ijoom spool holding frame. Picture 
frame. Vignetting frame. 

Fruit or nut gatherer. I. H. Williams , 412.G88 

Furnace. See Smoke consuming furnace. 
Gauge. See Boiler try gauge. Watch crystal 
eaiige. 

Game, parlor. A. E. Rutherford 412.297 

Gas burner. Baker & Green 412.694 

Gas generator, A. O. 8m itb 412,678 

Gases, apparatus for impregnating liquids with, 

W. Radam 412,664 

Gasoline vapor burner, J. F. Monahan 412,281 

Gate. See Sliding or rolline jrate. 

Gearing, friction, J. Henderson, Jr 412,386 

Generator. See Gas generator. Thermo-electric 

generator. 
Glass polishing apparatus, plate, A. h". Chandler.. 412,867 

Glove fastener, A. M. English 412,37? 

Glove fastemDR, W. S. Richardson 412,396, 413,668 
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Gold from ores, apparatus for applying chlorine 

to the extraction of, J. B. Hannay 412,610 

Gold, method of and apparatus for extracting, W. 

A. Merralls 412,643 

Governor, pressure, G. B, Price 412,293 

Grate. G. W. Walker ...., 412.570 

Grate, E. B. Woolston 412.317 

Grease cup, J. H. Sorden 432,656 

Grinding and crushing surface, A. P. Stephens... 412.55S 
Grinding and polishing metals, etc., apparatus 

for. J. A. Hess 412,616 

Grinding machine, cutter, A. Bender 412,589 

Grip lock, J. Stephenson 412,559 

Guard. See Cattle guard. 

Guns, rebound mechanism for breech-loading, C. 

A. King 412,340 

Hame and collar for horses, combined, Lehmann 

& Southcott 412,633 

Hame fastener, J. S. Baker 412,358 

Hame fastener, M. Noe 412,343 

Hammer, bush, L. M. Nutting 412.532 

Handle. See Hollow handle. Tool handle. 

Handle for implements, hollow. W. W. Lee 412,277 

Handle for tool or other articles, C. A. Davis 412,479 

Handle machine, dipper, J. A. O'Leary 412,289 

Handles, blank for welded hollow, W. W. Lee 412.278 

Harrow, L. W. Stevens 412,428 

Harvester, self-binding, D. R. Brown 412,459 

Harvesters or grain binders, device for raising 

and lowering, J. Keller 412,627 

Hay rake and loader, R. W. Renard 412,294 

Hay stacking machine, R. J. Smith 412,555 

Heater. See Sad iron heater. 

Heater, E. S. Wilber 412,443 

Heel nailing machine, F. F. Raymond, 2d 412,414 

Heeling machine nail die, J. H. Pope 412,292 

Hen house, S. Hurbaugh 412,500 

Holder. See Bit holder. Photographic plate 

holder. Sash holder. Shade holder. 
Hook. See Snap hook. 

Hoop knotting machine. P. B. Warner 412,437 

Horseshoo, A. B. Holson 412,337, 412,709 

Horseshoe machine, P. F. Greenwood 412,497 

House. See Hen house. 

Hydraulic motor, W. P.Gibson 412,331 

Hydrocarbon burner for furnaces, J. B. Deeds.... 412,481 
Ice plows, adjustable clevis arm for, H. F. Der- 

nell 412,483 

Incandescent lights, ceiling block for, S. Berg- 

mann 412,361 

Incubators, heat regulator for, W. P. Shepard 412,675 

Indicator. See Electric machine indicator. 

Ingot mould, H. C. Tallman 412,566 

Inkstand. J. R. Cooper 412.601 

Inkstand, W. H. Daniel 412,240 

Inkstand, J. Lar kin 412.396 

Insufflator, tongue depressing, J. D. Osborne 412,409 

Iron and steel, dephosphorizing, G. Archbold 412,448 

Iron, dephosphorizing, G. Archbold 412,447 

Jack. See Power jack. 

Jar. See Milk jar. 

Journal bearing, self-lubricating, W. L. Haldy — 412.251 

Journals, machine for forming axle, J. R. Jones.. 412,626 

Kiln. See Brick kiln. 

Knitted undershirt, F. Wilcomb 412,,'iTI' 

Knitting machine. G. E. Ellis 412,324 

Knitting machine, circular, G. E. Nye 412,655 

Knitting machine, circular rib. Cooper & Blunt... . 412.600 
Knitting machine, straight frame, S. N.Goodman 412,495 
Knitting machine thread guiding device, H. Cur- 
tin 412,475 

Ladder, fire, H. T. Hayes 412,705 

Lamp, carbureting. J. W. Tallmadge 412.348 

Lamp chimney jacket, T. McGowan 412,406 

Lamp, hanging, W. C. Homan 412,502 

Lamp lighter, M.Smith 412,425 

Lamps, electric lighting device for, Carranza & 

Tinoco 412,464 

Lamps, flitting and hoisting gear for electric, 

Sayers & Sturge 412,713 

Lantern, tubular, W. McArthur 412,286, 412,287 

Lasting machine, J. Cave etal 412,467 

Latch case, sheet metal, H. B. Russell, Jr 412.41B 

Lathes, tail stock spindle for. A. Webster 412,439 

Leather stripping machine, W. H. Hoople 412.50^ 

Life saving apparatus, O. Rosendahl 412,417 

Light. See Scuttle light. 

Lime, preserving. W. W. Frantz 412,247 

Linoleum floor cloth, manufacturing, D. N. Mel- 

vin 412,279 

Lock. See Grip lock. Scuttle lock. Seal lock. 

Lock case, sheet metal, C. M. Burgess 412,365 

Lock case, sheet metal. H. E. Russell, Jr 412,419 

Locomotive reversing lever, G. W. Emerson 412,608 

Locomotive spring gear, J. T. Heffernan 412,256 

Loom. H. Wyman 412.689 

Loom spool holding frame, O. W". Schaum 412,421 

liOunge, H. Kaufmann 412,510 

Lubricator. See Axle lubricator. Steam engine 
lubricator. 

Malt turning apparatus. J. Engelhard t 412.701 

Mandrel for can machines, B. E. Angell 4\'>'.)H1 

Marker, siding or clapboard, J. T. Broden 412,594 

Meat cutter, G. H. Stallman 412,557 

Metal cutting shears, J. M. Brown 412,362 

Metal, machine for turning the ends of pieces of, 

H. H.Taylor 412.433 

Metal post. O. B. Hall 412,493 

Metals, hydro-metallurgical method of extract- 
ing. J. H. Selwyn 412,300 

Microphone transmitter, B. Abdank-Abakano- 

wicz 412,579 

Milk jar, L. D. Jones 412.339 

Mill. See Rolling mill. 

Mining machine, J. Kangley 412,262 

Mould. See Ingot mould. 

Mop, I. E. Youngblood 412,318 

Motor. See Petroleum motor. 

Mowing machine, O. Chase 412.598 

Mowing or reaping machine, B. M. Krum 412.274 

MuflF, E. Stattmann... 412.427 

Musical instrument, automatic, R. W. Pain 412,657 

Musk, making artificial, Schnauler & Hupfeld 412,545 

Nail. See Picture nail. 

Necktie box, J. Cohn 412,470 

Non-conducting lining, O. P. Hurford 412,507 

Numbering machine, consecutive, Force & Saw- 
yer 412,489 

Nut wrench, P. B. Erickson 412.373 

Oil distributer for vessels, N. C. Bing 412.590 

Ordnance, J. H. Brown 412,363 

Ore concentrator, J. Tulloch 412,434 

Ore crusher, J. A. & C. W. Vaughn 412,568 

Organs, coupling key board for, C. Blomquist 412,454 

Packing box, A. H. Stillwell 412,429 

Packing for pistons, metallic, A. T, Allen 412,227 

Pan. See Evaporating pan. 

Paper machine, L. O'Neill 412,656 

Paper making machines, couch roll for, J. Boyne. 412,359 

Paste, making, G. Turk 412,309 

Pavement, S. B.Jerome 412,261 

pencil rack and tablet bolder, combined. E. 

Promia 412,541 



Petroleum motor, Altmann & Kuppermann 412,228 | 

Phenol nitrates, treating the mother liquors of, 

C. Savigny 412.680 

Photograph burnisher, C. R. Carley 412,462 

Photographic plate holder. J. Thorpe 412,682 

Picture frame, G. B. Throop 412,683 

Picture nail, W. M. Brinkerhoff 412,593 

Pipe. See Tobacco pipe. 

Pipe coupling, gas or other, J. S. Hattery 412,255 

Pipe couplings, machine for manufacturing 
wrought metal flanges for. Van Wagenen & 

Graves 412,311 

Pipes, mould for cement wrought iron, L. B. Bat- 
tin 412.319 

Planing machine guide bar, E. F. Beugler 412.452 

Planter and fertilizer distributer, seed, J. S. Tay- 
lor 412.307 

Planter attachment, corn, W. Price 412,540 

Planter, check row. G. Ames 412,357 

Planter, check row corn, E. Croke 412.368 

Planter, corn, Tait & Gross 412,306 

Planter, cotton or corn. D. C. W. Hardison 412.253 

Planter, seed, J. I. Mayfleld 412.612 

Plow point sharpening device, J. Een 412,486 

Plow running gear. G. C. Brandriff 412,592 

Plows, mechanism tor making shares for listing, 

G.S. Briggs 412,320 

Plumber's and gas fitter's hooks, machine for 

making, J. Moore 412,282 

Pneumatic elevator, W. P. Gibson 412,326 

Pneumatic tool, J. S. McCoy etal 412,517 

Post. See Metal post. 
Pot. See CoSee or tea pot. 

Potato digger, B. T. Ford 412,490.412.491 

Potato digger and picker, H. Horner 412,619 

Power. See Foot power. 

Power Jack, G. W. Mathewson 412,518 

Press. See Crock press. Drill press. Seal press. 

Preserving vessel, A. Otto 412,534 

Printing press gripper, W. C. Paul 412,412 

Projectile. G. B. Ross 412.670 

Propeller dam, G. Clarke 412,697 

Pulley, R. Gillham 412,333 

Pulley, Lawson & Field 412,276 

Pulp washing and bleaching machinery, J. Hoyt.. 412,238 

Pulverizer, clay, J. Creager 412,471 

Pump, W.Turner 412,435 

Pump.J.O. Davis 412,480 

Pump, lift, C. A. Holland 412,501 

Punching and feeding blanks, process of and ap- 
paratus for, F. Holz 412.618 

Puzzle, O.M. Morse 412,647 

Rack. See Pencil rack. 

Rail chair, M. W. Thomson 412,681 

Railway brake shoe, R. F, Whalen et al 412,572 

Railway conduit and current plow, electrical, J. 

W. Reno 412.666 

Railway, electric, L. Daft 412.605 

Railway rail. H. W. Libbey 412,ai6 

Railwayrail and chair, H. W. Libbey 412,637 

Railway rail fastening, W. B. Dunning 412,370 

Railway spike, H. M. Waltmann 412,4-36 

Railway tracks, means for maintaining the gauge 

of,B. A. Jenks 412.260 

Rake. See Hay rake. 

Ratchet drill. G. & J. L. Jones 412,509 

Receipting bills and severing coupons therefrom, 

machine for, D. E. Felt ..., 412,378 

Reel. See Fishing reel. 

Register. See Cash register. Door register. 

Registering arid indicating device for mines, etc., 

W. F. Bath 412,586 

Regulator. See Electric machine regulator. 
Temperature regulator. Valve regulator. 

Revolving chair, liramer & Louys 412,513 

Revolving drier for desiccating brewers' grains, 

etc., W. P. Preston etal 412,539 

Rivet, L. O. Dion 412,243 

Rolling mill for car wheels, B. F. Rittenhouse 412,415 

Rope or twine machines, capstan head feed mo- 
tion, W. Hollingsworth 412,708 

Rubber dam clamp and carrier, J. W. Ivory 412,622 

Rye, rolled, E. B. Mower 412,523 

Sad iron heater, D. E. Bangs 412,585 

Saddle, harness, H. Leibe 412,516 

Sash cord guide, S. Palmer 412,658 

Sash holder, I. H. Mulford 412,285 

Sash holder, Wainwright & Hyde 412,312 

Saw swage, W. W. Shonk 412,676 

Sawing machine, firewood, A. Tanner 412,432 

Scraper.dredging.T. Potter 412,538 

Scraper, road, B. Houtz 412,620 

Screen. See Window screen. 

Scuttle light, J. Weiss 412,571 

Scuttle lock, Zerfas & Stein 412.356 

Seal lock, W. W. Martin 412,641 

Seal press, C. V. Boughton 412,456 

Seat. See Vehicle spring seat. 

Secondary battery, F. M. Lyte 412.639 

Sewing machine, French & Meyer 412,703 

Sewing machine attachment for overcasting the 

edgesof fabrics. B. Bukies 412,595 

Sewing machine, shoe, French & Meyer 412,704 

Sewintr machine shuttle cop holder. A.. H. fang- 
boner 412.377 

Shade holder, candle, P. Sloan 412,301 

Shawl strap. H. W. Reynolds 412,295 

Sheaf carrier, W. W. Burson 412,2:J7 

Shears. See Metal cutting shears. 

Sheet metal folder. M. E. Hastings, 412.254 

Shell, etc.. manufacturing articles from. G. T. 

Lincoln 412,393 

Shoe, baseball, W. Croner 412.472 

Shovel or spade, C. W. Wright 412,355 

Show case, W. C. Rood 412,544 

Sign, movable, E. E. Kelly 412,394 

Signaling apparatus, circuit closer for, G. D. Bur- 
ton 412.460 

Skeins, manufacturing hooded. W. F. Patterson.. 412,411 
Skeins, securing plugs in tubular. Patterson & 

Isherwood 412,410 

Skylight, Weis & Berndt 412,313 

Sliding or rolling gate, J. M. Vanover 412,684 

Smoke consuming furnace, W. Perry 412,659 

Snap hook, C. Fauchereau 412,246 

Snow from railway tracks, apparatus for .cleaning, 

P. Graeb 412,496 

Soldering apparatus for can soldering machines, 

B.E. Angell 412.583 

Soldering machine, can, E. B. Angell 412.582 

Sound transmitter, R. Blake 412,234 

Spectacle frame, H. B . Kirstein 412,395 

Spinning frames, traveler clearer for ring, A. F. 

Whitin 412,575,412.576 

Spinning machine lever screw, J. F. McQrath 412,288 

Spinning machines, traveler clearer for, A. F. 

Whitin 412,574 

Sponge cup, H. Croggon 412.604 

Spring. See Vehicle spring. 

Stamping, pouncet for French, C. H. Simms 413,549 

Steam coupling, Hammond & Sutherland 412,609 

Steam engine, J. T. Case , 412,465 

Steam engine, W. O. Worth ».... 412,444 



Stereotype moulds, making, C. Sears 412,299 

Stoker, mechanical, I. H. Davis 412,241 

Stove. D. Hubbard 412,505 

Stove, hot air heating, S. D. Burlingame 412,596 

Stovepipe thimble, rotary adjustable, J. E.Shaf- 
fer 412.673 

Stove roller attachment, G. D. Hamilton 412,252 

Strap. See Shawl strap. 

Straw stacker. J. M. Smith 412,303 

Street sweeping machine. C. Gillmann 412.336 

Surfacing and polishing machine, J. H. Shufelt... 412,548 

Surgical chair, H. H. Blbreg 412,371 

Table. See Folding table. 

Tag, cattle, D. H. Talbot 412,431 

Telephone, mechanical, W. Naylor 412,653 

Telephone station apparatus, B. Abdank-Abakan- 

owicz 412,580 

Temperature regulator, L. Sherman 412,547 

Thermo-electric generator, Roberts & Mollison,. 412.669 

Thill coupling. F. R. Cox 412,603 

Thill coupling, G. H. Mottinger 412,648 

Thill support, G. A.Smith 412,679 

Thrasher and clover seed huller, combined grain, 

C.H.Horton 412,257 

Thrashing machine brake, Lefevre & Young, Jr.. 412,515 
Tickets, cards, etc., automatic vender for, C. H. 

Bingham 412,591 

Tin folder, quadruple, H. N. Dawson 412,242 

Tire, vehicle wheel. H. M. Du Bois 412.699 

Tobacco pipe, D. Peters 412,660 

Tongue, vehicle, G. H. Vollhardt 412.569 

Tool handle, J. S. Jaquith 412,390 

Toothpick. J. Adair 412,225 

Track brake, J. Stephenson 412,561 

Trimming for the edges of fabrics, R. W. Scott... 412,546 

Trunk corner, G. Crouch 412.473 

Tube cutter, expander, and header. J. McNeil 412,652 

Type setting machine, L. Dow 412,606. 412.714 

Typewriting machine scale, W. P. Miller 412,521 

Typewriting machines, knee reverse, movement 

attachment for, G. Gledhill 412.249 

Valve, automatic cock, J. F. Carpenter 412,463 

Valve, balanced slide, J. B. Allfree 412.693 

Valve, drain, J. F. McEIroy 412,651 

Valve, indicator, H. H. B. Meyer 412,644 

Valve regulator, thermostatic. B. C. Merrill 412,280 

Valve, steam piston, A. L. Albertson 412.226 

Valves on their seats, machine for grinding, B. U. 

Scoville 412.423 

Vaporizing fuel oil, apparatus for, S. P. Crafts.. 412,238 

Vehicle, W. E. Schafifer 412,420 

Vehicle spring, G. B. Minard 412,645 

Vehicle spring, G. B. Raymond 412,665 

Vehicle spring seat. C. M. Kendall 412,628 

Velocipede, J. S. Copeland 412,322 

Vending machine, coin-operated, F.B. Cochran.. 412,469 
Veneer or lumber cutting machine, rotary, H. S. 

Smith 412,553 

Vignetteing frame, J. M. Kellum 412,511 

Vulcanized plastic compound, W. Kiel 412,264 

Vulcanized plastic compounds, manufacturing, 

W. Kiel 412,265 to 412.269 

Warp plaiting machine, C. Denn 412,482 

Washboiler. J. T. McCaflFrey 412,650 

Washing machine, J. S. Beazell , 413,587 

Washing machine, J, W. Mullina 412.403 

Washing machine, N. D. OUphant 412,533 

Watch crystal gauge. O. C. Kraehmer 412,631 

Watches, shifting mechanism for stem winding 

and setting, F. Bourquin 412,457 

Water heater, sectional, J. G. Smith 412,554 

water tube boiler, Watkins & Dickson *12,438 

Weather strip, W. H. Fye 412.493 

Weigher, grain, L. A. Gillett 412,382 

Welding, electric, C. L. Coffin 412,599 

Well drilling rig, G. Corbett 412,602 

Wells, extractor for tube, J. H. Hill 412,707 

Wheel. See Expansible wheel. 

Wheel brake, J. Stephenson 412,560 

Wicks, treating lamp, T. Dugan 412,607 

Window casing, A. Swab 412,430 

Window screen, C. Jemdal 412.623 

Wine, manufacture of, W. P. Hamlin 412,385 

Wire drawing machine, F. H. Daniels 412.477 

Wire, making, C. IL Morgan 412.283 

Wire or the like in wooden bodies, securing, M. 

Young 412,691 

Wood joints, metallic fastener for, J. I. Berry 412,696 

Wood strip or panel, ornamental, W. Schumacher 412,422 
Woodworking machines, feed works for, E. Ben- 
jamin.... 412,451 

Wool, etc., apparatus for removing burrs and 

thistles from. E. Nouvelet 412,531 

Wrench. See Nut wrench. 
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Inside Paee, each tusertion • • * 75 cents a line. 
Back Pase* each insertion - - - Sl.OU a line. 

The above are charges per agate line— about eight 
words per line. This nofcice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office asearlyas Thursday morn- 
ing to appear in next issue. 




DESIGNS. 

Badee, H. Stites 19.360 

Buckle, belt, F. Frazer 19,S43 

Carpet, W. F. Brown 19,340, 19.341 

Carpet, A. L. HallWay \9.Mt 

Carpet. W. McCallum 19,348 

Glassware, ornametitatiOD of, J. Locke 1P.34T 

Pen nozzle, fountain, N. F. Palmer l3,349 

Slate frame, H. C. Kinz 19.345 

Type, fontof printing, Lauschke & Schmohl 19.346 

Type, font of printing, J. West 19,351 

Typographic vignette, F". S. Butler 19.342 



USE ADAMANT WALL PLASTER 

It is Hani* l>en(ie» and 

Adhesive. Does not check 
or crack. It is impervious 
to wind, water, and disease 
germs. It dries in a few 
hours. It can be applied in 
_11 any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 

ADAMANT MFS, CO. 

71 E. Genesee street* 
Syracuse, N. Y. 

THE PHONOGRAPH.- -A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 633. Price 10 c^nts. To be had at this 
office and from all newsdealers. 

Patent Foot Power Machinery 

Co/nplete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalotiue free. 

Seneca Falls Mfs. Co. 

696 Water Street, Seneca Falls, N. Y. 




TRADE MARKS. 

Anaesthetics. Brigonnet & Vavifle 

Batting or bats of fibrous material. Walker & Wil- 
liams 

Cigars. D. L. Trujillo & Sons 

Gum, chewing, C. T. Ileisel 

Insects, liquids, powders, or paste for destroying. 
A. (x. Graves 

Liquor, J. P. F. Cazanove 17.086, 

Medical compound to be used as an inhalent. 
Aerated Oxygen Co 

Medicine, lung and throat. C. A. Pierce 

Paper for blank books, ledger. G. D. Barnard & 
Company 

Remedy for neuralgia. E. Fournier 

Remedy for rheumatism, neuralgia, and gout, 
liquid. J. F. Murray & Co 



17,085 

17,092 
17.091 
17,089 

17,088 
17,087 

17,084 
17.095 

17,09S 
17,094 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 3G1 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. I-'or 
full instructions address Mnnn & Co., 361 Broadway, 
New York. Other f oreiKn patents may also be obtained. 



rCE-HOUSE AND REFRI(>ERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34" to 36°. Con-* 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



SEBASTIAN.MAY&CO'S 



Faat& 
Power 



Impioved Sciev Cutting 



LATHES 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. i 
165 W. 2d St., Cincinnati, O. 




EDISON^LAMPS 



For Decorative, 

Surgical, Dental, 

poses. From 34 

er. From 2Jg 

Catalogueon 

EDISON 

HarrisoUf 




Experimental, 
and other pur- 
to 36 candle pow- 
to 40 volts, 
application. 

LAMP CO. 

N. J. 



HOW TO MAKE A PATENT PAY! 

Just published. A book of about 100 pages, b y an ex- 
perienced and successful inventor. Cloth bound, 
price $1.00. Send for circular giving contents. 

J. F. DAVl!S«»N & CO., 120 Broadway, New York. 



2 to 40 H. P. 




Eeouomy, Rellabllily, 
SImplteity, Safety. 



The MOTOR of 19th fENTURY. 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost o.f operation about one. 
cent an hour to each indicated horse 
power. For circulars, etc., address 

Charter Gas Engine Co, 

p. O. Box 148, Sterling, 111, 



INSTRUMENTS FOR DRAWING 

Curves. By Prof. C. W. MacCord. Sc.U.— Description of 
an apparatus for drawing not only the cycloids and tro- 
choids, but also curves at a constant normal distance 
from them, on either the concave or convex side. With 1 
figure. Contained in SciEXTrFic Avik.rican supple- 
ment. No. 706. Price 10 cents. To be had at this office 
and from all newsdealers. 
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ON ALLOTROPIC FORMS OF SILVER 

—A paper hy M. Carev I^ea, giving the conditions for 
the production of three aJotropic forms of silver, and 
describing the properties possessed by all the varieties 
in common and distinguishing them all from normal 
silver. Contained in Scientepic American Supple- 
ment, Nos. li\%i and 711. Price 10 cents each. To be 
had at this office and from all newsdealers. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Worksnop 
Business. A customer says : "Consid- 
ering its capacity and the accuracy of 
your No. 4 I,athe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. 1 can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 
1999 Ruby St.. Rockford. 111. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained i n Scientific American Supplement, sent 
/ree of charge to any address. 

niUNN & CO., 361 Brondwar, New York. 



YEAST: ITS MORPHOLOGY AND 

Culture. By A. Gordon Salamon, F.C.S.— A valuable 
and interesting series of lecfures, giving the natural 
history, morphology, and physiology of the yeast plant. 
and demonstrating the deep philosophic interest and 
great commercial importance that their study presents. 
Illustrated with 36 engravings. Contained In Scientific 
American- Supplkment, Nos. 679. 6N(», 681, 
68-J, 683* 6M4i 685, and 686. Price 10 cents eacb. 
or 8r cents for the series. To be hnd at this office and 
from all newsdealers. 
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Founded by Mathew Carey^ 1785. 

HENRY CAREyHsAIRD A CO. 

Industrial Publishers. BooksellerB, and Importers* 
SH» Wnlnut 8t.. Philadelphia. I'a.. U. S. A. 

I^"Ournewand Revised Catalogue of Practical and 
Scientific Books, 84 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ARCHlTECTnRAL BOfi 



Useful. Beautiful, and Cheap. 



To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other puhlic building of high 
or low co.t, should procure a complete set of the Archi- 
tects AND Builders' edition' of the Scientipio 

AMI'IHICAX. 

The informiition these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of aliflost every class of building, with specifica- 
tion a. id approximate cost. 

Seven bound volumes are now ready and may be ob- 
lainetl, hy niiiil, direct from the publishers or from any 
newsdeuler. Price, $2.00 a volume. Stitched in paper 
covers Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

3G1 Broadway, New York. 



After Being on the Market Four Years 




ii 



ACME 



99 



Acme Antomatio Safety 
Engina . — ' - Statio n&r j.'* 



Sizes One, Two, Three, and 
Four Horse Power. Arranged 
for either Natural Gas or 
Kerosene Oil fire, as ordered. 
No extra insurance required on 
account of the oil fire. Send for 
catalogue giving full partic- 
ulars and prices. 

Rochester machine Tool 
Works, UocheBier, N. Y. 



INVENTORS and otners desiring new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 



HOW TO MAKE DYNAMO ELECTRIC 

Machines. — By Geo. M. Hopkins. With drawings toscale 
and full directions for constructingdynamos or different 
sizes. The small machine is intended lor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompoee water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, for temporary use, re- 
paaceS or 10 Bun sen cells. Contained in Supplements 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc ligQt. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run tor ashorttimeby 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 cents. 
MUNN & CO., Publishers, 361 Broadway, New York. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Plttsbursh, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

listsand discount sheets 

on reouest. 





PROCESS FOR HARDENING PLAS- 

ter of Paris so as to adapt it to the construction of floor- 
ing in place of wood, and to other purposes for which it 
cannot I'C used in its ordinary state on iiccount of its 
want of hardness and resistance to crushing. Contained 
In scientific American Supplement. No. 706. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, fromSC 
toSOOOfeet. Weafaomanufacture 
and furnish e verything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
Catalogue. Pierce Ai'teHian 
and Oil Well Supply Co.i 
80 Beaver Street, New York. 



RECENT DEVELOPMENTS IN HIGH 

Elxplosives. By Perry F. Nursey.— An interesting record 
and discussion of the successful results of scientiflc re- 
search in the matter of high explosives of late years. 
Contained in scientific Ameiucas Supplwaient, 
Nos. 707 and 70!S. Price 10 cents each. To be had at 
this office and from all newsdealers. 



,,-^4^PLETE Steam Ftnfiii 

l:!±^ONpC SEVEN DpkLARS ^f? 

DEMAND THlkPUMP^'^ I'^M 

OF YOUR ■>.^,,' OR WRITE 

DEALEIF^. .^-^ TO US FOR PRICES.! 
--;;''" Van DuzENS Patent 

rffVANDuZEN ScTlFT. 

g 1 i ,-^SOLE. MAKERS^.^ 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEVATORS 



ruoviuENCE. u. I. 



The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameki- 
CAN and SciEN'TiFiG American supplem knt can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board Pidea; inscription 
»'SC1KNT1F1C AMERICAN." in gilt. Neicessary for 
every one who wishes to preserve the paper. Address 
MUNN A: CO.* Publishers Scientific American. 



GURE&DEAF 



by Pick's Pat. btPBOVWD 

CtJSRIONBD EaB DkUUS. 



Whiepen liswd dlBtiDctly. 

*proo&,F *" 

Broadway, N.Y. " 



Comfortable, IsvtBible. IlluBtrated book A proob, FREE. Addrau 
urcaUonF. HISCOX«853I^n>adway,N,Y. NwwtUiwer. 



PIPE COVERINGS 

Made entirely of A!«BE^TOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, HILL BOARD, SHEATBING, CEHENT, FIBRE AND SPECULTIES. 
BRANCHES: Phila, 24 Strawberry St. Chicago, 86 E. Lake St. Pittsburg, 414 Lewis Block. 




CLARK'S ,'^o\, TRUCK WHEELS 

AND CASTERS, 

Noiseless Rubber-Tired Truck Wheels 

AND CA!«TER»«, 

that save all wearinff of floors. 
Al8o, COIHPI.ETE TRUCKS. 

Catalogue free. 

CEO. P.CLARK, 

Box L, Windsor Locks. Conn. 

THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the peiatine pad, and also the aniiinelnk 
by which the copies are made ; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific Ameuican Supplement, No. 
43N. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 





PURIFICATION OF ALCOHOL. -A 

paper by W. S. Squire, Ph.D., describing a process of 
purifying alcohol by the use of hydrocarbon oil. With 
6 figures. Contained In Scientific American Sup- 
plement, No. it 5. Price 10 cents. To be had at this 
office and from ad newsdealers. 



THE VICTOR TYPEWRITER 

Has Eighty Characters. Excels in Speed, Durability, 
and Quality of Work. Perfect Alignment. 

iW See illustrated notice in Scientific American", 
September 28, 1889, page 197. 

THE TILTON MFG. CO., 115 Purchase St., Boston, Mass. 



THE EVANS FRICnGN CONE 




For REGULATING and CHANGING 
SPEED of all MACHINERY. 

The speed can be quickly and easily varied while run- 
ning from 100 to 200 feet per minute. They are 
PROMPT, EFFICIENT, and NOISELiE.SS. 
EVANS FRICTION CONE CO., 

83 Water l^tiei-t. Itosion, Jtlnns. 




NEW CATALOGUE. 



"• 15 EAST EIGHTH ST. CINCINNATI. 



RE-GRINOINGGLOBE& CHECK VALVES, 
GATEVALVES, POP SAFETY VALVES, 
;iGHT FEED LUBR1CAT0RS,0IL&GREASECUPS 
BRASS i PHOSPHOR BRONZE CASTINGS 



ELECTRO MOTOR. SIMPLE. HOW TO 
make. ByG. M. Hopkins.— Description of a small electro 
motor devised and constructed with a vIpw to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient; power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures. Contained in Kcikntific Ameuican 
SUPPLKMKNT. No. 641. I'rice 10 cents. To be had at 
this office and from all newsdealers. 



Shepard'8 New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathei, Mrill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for A raateurs or A rtisana. 
Address H. 1.. ^^Hl«:PAKD, 
AGENT, 
134 Ennt Ud Street, 

Cincinnati, Ohio. 



Thomas Hall, 19 Bromfield 8r., Boston, Mass. 

Manufacturing Electrician and Optician, 

Manufacturer and Importer of Telegraphic. Electric, 
Magn etic. Galvanic, O ptical, and Meteorological Instru- 
ments, Chemicals, Chemical and Philosophical Appara- 
tus of all Descriptions. Illustrated catalogues of each 
Department. Hall's Patent Medical Batteries. 



propoaals for Tinproved Designs of Postal 

■■ CardN,— Post Office Department, Office op 
Postmaster General, Washington, d. c... Sept. IS. 
1889.— In order to secure, if possible, an improved design 
and border for postal cards, sealed proposals are invited 
from artists, depigners, and others, and will be received 
at thi'* Department until 12 o'clock noon, on Wednesday. 
November (i, lhS9. for such designs or drawings fortlie 
purpose, as bidders may wish to submit. Proposals 
should be made on the blank forms provided by the De- 
partment, securely enveloped and sealed, endorsed 
"Proposals for new design.^ fur postal cards.'' and ad- 
dressed to the Third Assistant Postmaster General, 
Washington, D. C. Blank forms of proposal. wiCh speci- 
fications and information, will be furnished on applica- 
tion to the Third Assistant Postmaster General. 

JOHN WANAMAKER, Postmaster General. 



Oroposnls for Mnterial lor iSteel Boilers for 
■ U. S. S. (^nlena, at Navy Yaril, Ne^v York, 

October 17, 1889.— Sealed proposals, endorsed "Proposals 
for Material for Boilers, etc., to be opened November 12, 
1889," will be received at the Bureau of Provisions and 
Clothing. Niivy Department, Washington, I). C, until 12 
o'clock noon, November 12, 1889, and publicly opened 
immediately thereafter, to furnish and deliver, at the 
Niivy Yard, New York, all the material necessary for the 
construction of ^ steel boilers for the U. S. S. Galena, 
consisting of 3 pop safety-valves, t> &teel corrugated fur- 
naces, 70 bars ot fiat, round, and square iron and steel. 69 
steel plates,^ 2 stay-bars. 999 steel tubes, about 9,214 pounds 
steel rivets, 4,800 iron grate-bar washers, and 750 wrought 
iron shapes. The steel plates and bars to be made by 
the open-hearth procesp, and to conform to the require- 
ments and tests as prescribed for the inspection of steel 
for hulls and machinery of cruisers, etc. Blank propos- 
als, together with blue-prints, will be furnished upon 
application to the Commandant of the Navy Yard or to 
the Bureau. Tie bids decided by lot. The Department 
reserves the right to reject any or all bids not deemed 
advantageous to the Government. 

JAMES FULTON, Paymaster General, U. S. Navy. 



i'¥M'- %^ A SPECIALTY Er^^'-' 
m^m^, JOHN GREENWOOD &C0;: 

* ROCHESTER N.Y. 



BARREL 



lUACHINERY. 
E. & B. HOLAIES, 

BUPPALO, N. Y. 



ilNERAL 

'Wool 



INTERESTING BOOK 

Upon Its Uses and peculiai' prop- 
erties, mailed with sample free 

Western Mineral Wool Co. 

CL.EVBLAM), OHIO. 



FOREIGN PATENTS 

THEIR COST REDUCED. 



CELEBRATED «=> V_j i i vj i>j RING PACKING. 

mnKccoanouta aurviuf positively anxi friction. specially endorsed for High Speed Engines 

nUNttftttUBtStK, t^AV^WNlj . SEHOFORSAMPLEP«K«E»»DPART1CUL»RSTO ERIE RUBBER 0? ERIE P* U.S.A. 



THE BOOKIVALTER GASTINC GO. 

Are now fully prepared to furnish Hteel Castings on short notice, of any size and pattern, made under the 

These castings are guaranteed to be sound and true to the pattern, and of unequaled tensile strengtn and ductility. 
Address THE BOOKWALTER CASTING CO., Springfield, Ohio. 



CUTLER desk; 



BEST IN THE WORLD. 

A. CUTLER a S Q,N , 

> BU F F ALO. N.Y.. lT.S . A. 



The Paris Exposition-Illustrated. 

The Scientific American Supplememt will for 
some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
great trench Exposition opened at Paris a few days ago. 
The illustrations which will embellish the Scientific 
AMERICAN Supplement will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the Scientific American, who are 
not patrons of the Scientific American Supplement, 
are advised to have their name enrolled on the St:pple- 
MENT subscription list at once, so as to secure all the 
illustrated exposition numbers for preservation. Price, 
$5 a year, $2.50 for six months. News agents everywhere 
receive subscriptions, or remit to the publishers, 

IVIUNN & CO.. 361 Bioadway, New York. 



^UR LATENT- INVENTtON 



pOMT-AIHft 




rOUR NAME ON THIS NOVELTY |2c, 

fiottle uf Ink ^c.-l'ustage 2c.-Clrculttre & Agent's terma fre«.l«VI 
Thalmau .Ul'g, Co., No, iitiO Baltimore. Aid. 



ARMOR PLATE.— AN ELABORATE 

and interesting historical account of the manufacture 
of armor plate and of the tests that have been made of 
the various kinds. Illustrated with 31 engravings. Con- 
tained in Scientific American Supplement, Nos. 
713. 714, and715. Price 10 cents each. To be had 
at this office and from all newsdealers. 



LOOK 



NEVEB SUCH 

BARGAIN BEFOKE 

REPEATING RIFLE 



m 



Newfrom Factory. We stakeour 
"'reputation of 47 years on this Rifle, and 
—^ (A guarantee it the biggest offer ever 
--^aT*" made. Send 6c. in stamps for Illustrated 
X*> 100-page Descriptive (^ataloK'ie, Guns, Rifles, 
Revolvers, Fishing Tackle, Bicycles, Spo rting Goods, Ac 
rOHN F. liOVELL AKMS CO.. Boston, Mas» 



SIO.OO to $50.00 



per night. A 
light and pro- 
fitable busi- 
ness. Magric Lianterns and ViewBof popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
!«. MAMASSE, 88 Madison Street, Chicago, 111. 



AN ACTIVE, F,NT:R(iETir MAN, 39 YEARS 

**- of aee, having for the last 18 years superintended 
one of the oldest, most extensive, and successful fire 
brick works in the country, offers his services in a sim- 
ilar capacity to a responsible party. Would be willing 
to interest nimself pecuniarily. The vicinity of New 
York City preferred. Address C. C. R., P. O. Box 
672, New York City. 




OTTO GAS ENGINES. 

Over '^5,00U !<old. 



Horizontal Otto 

Vertical Otto. 

Twin Cylinder. .Otto. 

Combined Otto . 



. Gas Engines. 
..Gas Engines. 
. .Gas Engines. 
5 Gas Engines 
land Pumps. 
5 Gas Engines 
\ and Dynamos 



Combined Otto 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 

Sew York Ag:ency« 

IS Vesey Street. 



JAMES B. EADS.— AN ACCOUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in Scientific American Supple- 
ment. No. 59'^. Price 10 cents. To be had at this 
office an d from all newsdealers. 



m 



PEH 
MONTH I 
SALARY! 

I and expensea paid, r 
1 any active man or 
I woman to sell a 
J line of Silver 
I Plated Ware, 

I * Watches and Jew- 

1 elry by sample only;canlive athome. We 
I famiBh Team Free. Full particulars and 
sample case Free. We mean j ust what we 
■ M.y, and do exactly as wo agree. Address at once. 
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VAN DUZEN 

GAS ENGINE 

NO BOILER. NO COAL. 

NO ENGINEER. 

No Extra WATER RElfl 

or mSURASCE. 

INSTANTLY STARTED. 

DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 

Wend for description and prices. 

Van Duzen Gas Engine CO., 

63E.2nd St., CINCINNATI, O. 

nSEHlNERYTl 

N.Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 




The expenses attending the procuring of patents in 
moat foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting their inven- 
tions abroad. 
CANADA.— The coat ot a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontarit,. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themaelvea of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 

iner. 

ENGIjA ND.— The new English law. which went into 
force on Jan. 1st. 1885, enab es parties to secure patents 
in Great Britain on very moderate terms. ABritiah pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
ill Kngiana as his United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every paten tee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
jected as in the United States. 

OTHEK COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany, 
Aunria, Russia. Italy, Spain (the latter includes Cuba 
ano all the other Spanish Colonies), Brazil, British ludia 
Australia, and the ot'ner British Colonies. 

An experience of forty years has enabled the 
publishers of Thk StlL:NT|Fic AMEiilCANtoestabUsh 
competent and trustworthy ageicies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the.r clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN dk CO., Editors and Proprietors of The Sci- 
entific AMERICAN', cordially invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address. MUNN & CO., 

Publishersand Patent Solicitors, 

361 Broadway, New York. 

Branch offices: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

IIIRDSKORO, I'A,, Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



J^^KIlliilSsCARY&.MOEN CO.^ 
:i WIRE OF9o'nESCRlP'ION>>i,e.,. ^^ 



$60; 



SALARY, $40 EXPENSES IN ADVANCE 
allowed each month. Steady employment 
^ at home or traveling. No soliciting. 

Duties delivering and making collections. No Postal 
Cards. Address with stamp, HAFER & CO., Plqua, O. 



\^ ANTED.— Mechanical Engineer with experience; 
•• must be thoroughly posted on hydraulic elevator 
■work for buildings and competent to do (and to take 
charge of) designing, estimating, etc., in connection with 
same. Give references, age, experience, salary required, 
etc. Address "T. W. IJ.," P. O. Box 606, Chicago, 111. 



Jhe S cientific A merican 

PUBLICATIONS FOR 1889. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year . 13.00 
The Scientiflc American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Ai-chitects and Builders 

Edition (monthly), one year . 2.50 

COMBINED RATES. 
The Scientiflc American and Supplement, . . $7,00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six I^onths. 

This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MCNN & CO., 361 Broadway, New York. 
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inside Pace, each insertion - - - *.'> cents a tine. 
Back Pag:e, each insertion - - - fHll.OOa line. 

The above are charsea per agate line— about ei^ht 
words per line. This notice shows the width of the hne, 
and is set in aerate type. EnM:ravinKS may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as I'hursday morn- 
ing to appear in next issue. 



li:LE:CTRICAL ENGINEERING IS BEST 

And Only Profession Not Overcrowded. 

SCHOOL OF ELECTRICITY, N. Y. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New Yol'k Stencil Works, Mfrs. 

100 Nassau Street, New York. 



EIKONOGEItf. 

The newly discovered developer for Photographic Dry 
Plates. For sale by C. B. RICHARD & CO.. Sole 
AMERICAN Agents, No. 3 East 14th Street, New York. 



M'heelinff is Better Ihan Walking. 




Victor Bicycles 

Are Better than Any Others. 
Catalogue Free. 

Overman flheel Co., Makers, 

BOSTON, MASS. 



H. ■^. JOBITS' 

ASBESTOS MATERIALS. 

Asbestos Millboard— Flat Packing:, composed wholly of pure AsbestoB, and weighs 20 per cent 
less than adulterated Millboard. 

Asbestos Piston Rod Packing:. — The most durable and easily applied. Indestructable Ity acids, 
or any degree of heat. 

Asbestos Cloth I Cord, Twine and Sewing Twine. AsbestOH Building: Felts and 
SheathiDgrs. 

Vulcabeston, for electrical plates, rings, washers, sheet packing, accumulator cells, etc. 

H. W. JOHNS MANUFACTURING COMPANY, 

Sole Manufacturers of H, W. Johns' AsbeBtoa Steam Packing!, Boiler CoT«rings, Liquid Paints, Boof 
Paints. Roof Oementi Fire-Proof Paints, etc. 
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WB, BURNS PROP! 



87 MAIDEN LANE, NEW YORK. 



CHICAGO. 



PHILADELPHIA. 



BOSTON. 



LONDON 






GRAPIlOPilONE AND PHOKOGKAPH. 

—An interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed riescriptioa of the siinie. With 11 flf^ures. 
Contained in Scientific American Si:pplemi]NT, No. 
(>(J!K Price 10 cents. To he had at this office and from 
all newsdealers. 



thj kodak camera 




makes lOO Instantaneous 

Pictures by simply pressing a 

button Anybody can use it who 

tan wind a watch. No focusing. 

^o tripod. Rapid Rectilinear 

Lens Photographs 

moving objects. Can 

be used indoors. 



Division ot L<abor 

—Operator can finish 
B his own pictures, or 
'send them to the fac- 
tory to be finished. 

Morocco covered Ca- 
mera, in handsome 
sole-leather case. 
_ loaded for 100 pictures, 

For full description of "Kodak" see Sci. Am., Sept. 15, '88. 
i'rice, S-iS.UU. Reloading:, $'.2.00. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. MS Oxford St., London. 

iSend for copy of Kodak Primer with Kodak Photograph. 



THE ^:IFFEL TOWER. -AN EXCEL 

lent enfiraving of the EifTel one thousand-fopt-high 
tower, which was opened to the puhllc a lew days ago, 
and which is to form a part of the French Exposiiinn 
attractions, may be found, with d((scrlption, In the Sci- 

KNTIFIC AMERICAN SUIM'LKMEN T, NO. 534. T(> be 

had from newsdealers or at this office. Price 10 cents. 
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Most Simple 



PELIABLE 



B OILER FEEDER KNOWN . 

IJENRTNS BROS., 71 John St., N. Y.; 105 Milk St.,| 
Boston; 21 .V. Tith 8t,., PhiLi.; 54 T)earborn St., ChicaKO.| 



POP SAFETY VALVE 

WATER RELIEF VALVE 

IMPROVED STEAM GAGE 

STEAM ENGINE INDIOATOE 

Single Hell Chime Whistle, and all Instruments 
used in connection with Steam, Air and Water. 

Sole Agents for Clark's Linen Mre Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GABE & YALYE CO. iLZlual 





S cientific ^ook C atalogue 



ON UNIVERSAL MILLS FOR THE 

Rolling of Girders.— A valuable paper by Hugo Sack, 
discussing the rolling of iron beams of complicated sec- 
tions. With 9 figures. Contained in Sciextipic Amer- 
ican Supplement. No. 7117. Price 10 cents. To be 
had at this office and from all awsdealers. 



klty^Am Furnaces 

Expose an Immense |j| 
Heated Surface, 

Extract all the Heat from 
the Gases, furnish Pure 
Warm Air in abundance. 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for " Our Furnace Book 

Abrai Coi Stoye Co. 

MANUFACTURERS, 

Philadelohia and New York 




ELEVATORS 

With late improvements 

for Factories. 

The I^argest Elevator 

Works in the World. 

Otis Brothers & Co. 

38 Park Row, 
New York. 

Standard Hydraalic and Steam Passenger and Freight Elevators 
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RECENTliV PUIIKISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

ftlUNN tfc CO., Publishers Scientific American. 

3til Bi'DadwiiFf New Voik, 



^^ I INLlO FINISHED PULLEYS">&EARINe. 

'PATTERNSTiORDEa.ALLENTOWN FOUNDRY .&MA0HINE(; 

3== ScWALNUTQ'.ALLENTOWN.PA. 



MECHANICAL QUARRYING AND 

Stone Cutting.— DescriptiQjii of Mr. PaxiUn Gay's appa- 
ratus for the mechanical ^^or^ng of stone, consisting 
of the heltcoidal saw for the cutting of rock masses into 
blocks, a modification of the same for dividing the 
blocks into thin slabs, and a mathine for polishing the 
slabs. With 34 illustrations. Contained in Scientific 
American Supplement, No. 7o4. Price 10 cents. To 
be had at this office and from all newsdealers. 




BRISTOL'S PATENT 

STEEL BELT LACING 

Makes smooth elastic joint. 

Easily and quickly applied. 

Requires no special tools. 

Boa; of 67 inches, assorted sizes, 

sent prepaid for Sl.OU. 

BRISTtH. i>IFG. CO. 

VVntei'bury, Conn. 

Or 13;; NASSAU ST., Room 56, 

New York City. 



If you are a 

CARPENTER, 

PATTERNMAKER, 

:>l ILL. WRIGHT, 

CABINETMAKER, 
and want First-Class 



Send 8 cents in stamps for our Woodworkers' Tool Cata- 
logue No. 13, 200 pages, I'OO illustrations. The most com- 
plete cataiOBue of these tioods ever issued. 
CHAS. A. STRELINCER &. CO., Detroit, Mich. 




% «,P^^ 1 r^. THE ONLY PRKCfiCAU 

Catalogue free. Address Typewriter Department, 
POPE MKG. CO., Makers of Coluinbiu Cycles, 

Boston, New York, Chicago. 



f^OR SALE.— 30 Horse Power Stationary Steam En- 
■"- gine. Virginia Manufacturing Co., Suffolk, Va. 



THE CUSflJIJN KEY DRILL CHLCK. 

This is an improvement over 
all other chucks of its class 
and is fully guaranteed. 

BIAM. HOI,])S PRICE 
No. 1. 2 in. to i^ in. $6.50 
No. 2. 2M in. 1-64 to % in. 8.00 
Sold by the trade and Manu- 
factured by The Cushman 
Chuck Co., Hartford, Conn. 




FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 



REPRESENTED BY 

Wm. Pickett. Son & Co., 170 Lake St., Chicago ; and St. Louis. W. S, 
Collins, 171 B'way.NewYork; Chilion Jones, Uananoque, Can.; G. 
M. Smith, Los Aneeles. Cal.; Alden Speare's Sons & Co.. 3 Central 
Wharf, Boston; Kalamazoo Spring & Axle Co. .Kalamazoo, Mich. 
*** We will replace in Stock or Mutual Companies any Insurance can 
celed on account of using this System, when in- 
stalled according to our plans. 

THE AERATED FUEL COMPANY, Springfield, Mass. 




INSUL^TED^AIR COVERINGS 




Shields & 



r~P' - m FDR 
# -- flPES,, 

"-^gf "Cly HOT&COLDSUI 



BrdwnCq. fl5|Pcf»e^M 



95 MILK ST., BOSTON, MASS. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the publi- 
cation of the Scientific American', continue to ex- 
amine improvements. Und to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had overfortu years'" 
eayperience. and now have aneqiialed facilities for the 
preparation of Patent Drawintis, Specifications, and the 
prosecution of Applications for Patents in the United 
States. Canada, and l<oreign Countries. Messrs. Munn & 
Co. a)s<i attend to the preparation of Caveats, Copyrights 
for Books, Labels. Reissues, Assignments, and Reports 
on Infrintiements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charue, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions coneernif.g r^abels. Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, frt"' of charge, a Synopsis of Foreign Pa. 
tent liaws. showing he cost and method of becuring 
patents in all the principal countries of the world. 

ratJNN 6c CO., Solicitors of Patents, 

361 Broadwas. New Yerk. 
BRANCH OFFICBS.-No. 622 and 624 P Street, Pa- 
otflc Bulldlog, near 7th Street, WaehiiiRton, D. C. 



This Company owns the Letters Patent 
granted to Alexander Grraham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof, and liable to suit therefor. 



-diving; APPARATUS - 

WAND' FIRE DEPARTMENT SUPPLIES 
liSiSa A.J.MORSE & SON WO CONGRESS ST BOSTON. 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the scientific American, when 
selecting a list of publications in wmcn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation th,an is allow- 
ed on the Scientific Amekican. 

For rates see top of first column of this page, or ad- 

niUNN &: CO., Publishers, 

361 Kroadway, New York, 



TOOL AGENTS WANTED 
iri every SHOP in the United States, 

— ^ Send lOcior Catalogue. stationery iSc. -a— 

THE FINEST OF MECHANICAL TOOLS /rSPECIALTY, 

C.B.JAMES.9S LAKE ST. CHICAGO. 



ESTABLISHEO 1»^46. 
The MoBt Popular Stleutlfie Paper lu the World. 



MniT S3.UU a Ycnr, IncliKlins Postage. Weekly. 
an Numbers a Year. 




DIIIICVC Cheapest, r^iglitest. und Best. Madeby 
r U LL C I » • Hardwood Split P. Co.. Menasha, Wis. 




Address : The American Writing 

Machine Co., Hartford, Conn.; 

New iork Omce, 237 Broadway. 



This widely circiilnied and splendidly Illustrated 
paper is publisked weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam iMsichinery, 
New inventions. Novelties in Mechanics, Manuf.ictures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Teiiiis of Subscription.— One copy of the Scien- 
tific American wih be sent for one year —52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollnm by the pub- 
lishers; six months, $1.50; three months, $1.0U. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

3^/£XJ2STaST <3c CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thic Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
Thic Sciicntific Aftii.RiCAN SUi'PLicMHiNT Is published 
weekly, and iucludea a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prin3ipal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geography, Archaeology. Astronomy, 
Chemistry, Electricity, i-ight. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, .Mining, 
Ship Building, Marine Engineering. Photography . 
Technology, Manufacturing Industries, Sanitary En- 
gineering. Agriculture. Horticulture, Domestic Econo- 
my, Biograpiiy, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most im,portant Engineei-ing Works, Mechsinlsms, 
and Manufactures at home and abroad are illustrated 
and described in the Suppiement. 

Price for the Scppi-ement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the SU[*pli':mknt, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

:>IUNN Sc Co., 361 Broadway, N. V., 
Publishers SciBNTiFio American. 



PATENT 

JACKET KETTLES, 

PlMm or Porcelain Jiined. Tested to 100 lb. 
pressure. Send for Lists. 

BARROWS-SAVERV CO., Limited, 
S. i'ront & Heed Streets, Philadelphia, Pa. 




[SI'EW Y ork P elting and P acking Qo. 



John H. Chbbveb, Treas. 




15 PARK ROW, New York. 



OlinEST and LARGEST Mann Tad nrers in the United States of 

VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 

RUBBER BELTING, 
Packing, Hose, 

Vulcanite Emery Wheels, Rubber Matss Matting A. Treads 

SALESROOMS :— Philadelphia. 308 Chestnut St.; Boston. 6T Summer St.: Chicago, 15) Ijake St.; Minneapolis, 28 
Sonth2d St.; Cincinnati, 161-165 W. Pearl St.: Cleveland, 17e Superior St.; San Francisco. 14 & 16 Main St.; Detroit 
It)-24 Woodward Avenue. European Branch, Piclihuben 5 Hamburg (Freihafengebiet). Germany. 




PRESSES 



KNUCKLE JOINT-SCREW or HyORA ULIC for CIDER-LARD -TALL O W - O I LS- 

leather-glue stock or any other purpose requiring pre s sure . 

BOOMER H.. BOSCHERT PRESS CO. 196 WATER st SYRACUSE NY, USA. 



Buildincf Edition. 



The Scientific American Ahchii'Ects' >nd 
Builders' Edition is Issued monthly. $2.50 a year. 
Single copiee, 25 cents. Forty liirge quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid IHngazinf of Aicliiiecini-e, rich- 
ly adorned with elegant plates in colors, and witli other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and hest plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the T^iiruest Circiilaiion of any 
Architectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRIIVTING inrKS^ 

THE "Scientific American" is printed with CHAS. 
KNBU JOHNSON & CO.'S INK. Tenth and Lom. 
bard Sts., FbiJa., and 47 Kose St., opp. Cnane St., N. T, 
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